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president's  address. 


of  80  useful  a  Society  should  be  so  comparatively  small,  a  resolu- 
tion was  passed  on  19th  April,  at  his  instance,  that,  during  the 
residue  of  the  year,  the  payment  of  an  entrance  fee  should  be 
suspended.  The  result  was  an  accession  of  38  new  members, 
besides  one  associate,  and  the  roll  at  the  end  of  1899  was 
increased  to  116. 

As  it  was  thought  that  another  innovation,  in  the  shape  of 
light  refreshments  at  the  close  of  each  monthly  meeting,  would 
mitigate  the  objection  sometimes  made,  that  the  Society's  house 
was  rather  inaccessible  to  many  of  its  members,  the  new  arrange- 
ment was  brought  into  operation  during  the  Session,  and  appears 
to  have  worked  satisfactorily. 

As  the  Hon.  Treasurer's  accounts  deal  fully  with  the  financial 
affairs  of  the  Society,  it  is  not  necessary  for  me  to  enter  into 
particulars,  but  I  think  it  right  to  point  out  that  the  expenditure, 
in  connection  with  Bacteriology,  has,  during  the  j^ears  1898  and 
1899,  amounted  to  £1262  8s.  9d. 

Members  will  no  doubt  think  that,  for  this  large  amount,  some- 
thing more  than  two  papers,  read  at  the  monthly  meetings,  miglit 
have  been  expected  ;  but  the  facts  must  not  be  overlooked  that 
Bacteriology  is  a  new  science,  and  that  the  difficulties  of  starting 
an  institution,  for  its  study  and  all  necessary  investigations,  in 
this  colony  are  much  greater  than  in  England  or  any  part  of  the 
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During  the  year  40  papers  on  various  subjects  of  interest 
"were  read  at  the  monthly  meetings,  and  various  interesting  ex- 
hibits were  produced,  as  will  fully  appear  in  Volume  xxiv.  of 
the  Society's  Proceedings,  three  Parts  of  which  have  been  already 
issued,  and  the  fourth  or  final  Part  is  now  in  the  printer's  hands. 

As  it  is  usual,  on  occasions  like  the  present,  for  the  President 
to  address  the  members  on  some  subject  of  interest,  I  have  not 
thought  it  right  to  depart  from  the  usual  custom,  although  the 
preparation  of  such  an  address  has  been  no  small  tax  on  my 
leisure  hour?*. 

The  subject,  which  I  have  chosen  and  which  has  long  been  of 
interest  to  me,  is  the  question  of  the  age  of  Australia ;  a  subject 
which,  however,  I  a^lmit,  requires  more  knowledge  and  more 
careful  handling  than  I  have  been  able  to  bring  to  bear  upon  it. 

Our  great  island  continent  having  now  been  frequently  crossed 
and  recrossed  in  various  directions,  and  pretty  fully  explored,  at 
the  expense  of  many  valuable  lives,  and  of  an  enormous  amount  of 
sutFering  by  the  less  unfortunate  explorers,  and  the  crude  notion 
of  the  existence  of  a  great  inland  sea  having  been  entirely 
ilissipated,  a  not  inconsiderable  mass  of  evidence  has  l)ecome 
available  for  the  consideration  of  the  (question  of  the  age  of 
Australia. 

Far  be  it  from  me  to  pretend  to  deal  authoritatively  with  this 
ijuestion,  for  the  more  I  have  thought  over  it,  the  more  my  incom- 
petence to  deal  with  it  has  been  brought  home  to  nu*.  I  trust, 
therefore,  that  what  I  am  about  to  say  may  l)e  looked  upon  merely 
as  hints,  thrown  out  with  the  view  of  inducing  competent  scientists 
to  deal  with  the  (question.  It  will  of  course  l)e  so  reaiHly  under- 
stiiod  that  T  have  Ijeen  indebted  to  many  authors  for  most  of  my 
facts,  that  I  have  only  in  a  few  instances  (jut)ted  authorities 

It  is  not  necessary  that  we  should  go  back  to  the  very  origin  of 
the  universe,  but  a  few  words,  by  way  of  preface,  may,  perhaps, 
not  l>e  thought  inappropriate. 

I  therefore  commence  with  the  statement  that^  in  the  beginning 
of  the  present  order  of  things,  the  whole  universe  was  filUxl  with 
matter  of  extreme  tenuity,  and  generally  suppose<l  to  have  been 
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intensely  hot,  though  the  existence  of  heat  in  the  first  instance^ 
does  not  seem  to  be  an  absolutely  necessary  postulate,  it  being  quite 
conceivable  that  this  immense  mass  of  matter  may  have  been 
able  to  generate  sufficient  heat,  by  means  of  the  internal  motion 
with  which  it  was  endowed. 

The  matter  in  question  was  a  homogeneous  mass  of  atoms,  each 
being  an  exact  counterpdrt  of  every  other,  all  being  in  motion  ; 
but  the  homogeneity  continued  only  until  these  atoms,  in  obedience 
to  a  law  impressed  upon  them,  began  to  arrange  themselves  in 
various  manners,  and  thus  to  form  molecules  which,  according  to 
their  arrangement  among  themselves  and  their  distances  from 
each  other,  formed  the  different  elements  with  which  we  are 
acquainted,  and  no  doubt  others  which  we  have  not  yet 
discovered. 

The  whole  nebulous  mass  began  to  part  with  its  heat,  but,  as  there 
was  at  first  no  space  not  already  filled  with  matter  equally  hot,  it 
is  difficult  to  determine  whether  the  lost  heat  became  latent,  or 
was  converted  into  motion,  electricity,  or  light,  or  (if  the  theory' 
that  heat  is  not  a  condition  of  matter,  but  an  actual  fluid  sul>- 
stance,  is  tenable)  into  some  other  form  of  matter,  or  what 
became  of  it. 

However  this  may  be,  the  diffused  matter  gradually  cooling 
and  shrinking,  began  to  curdle  into  vast  divisions,  each  of  which 
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followed  by  the  higher  forms  of  vegetation,  then  marine  and 
terrestrial  animals,  and  ultimately  intelligence,  in  the  shape  of 
man,  appeared  on  the  scene. 

Cooling  and  consequential  shrinkage  divided  the  surface  of  the 
earth  into  land  and  water,  and,  by  lateral  thrust  and  folding, 
produced  mountains,  which  gave  rise  to  rivers ;  and  these,  with 
a  constant  heavj'  rainfall,  wore  down  and  denuded  the  mountains, 
and  spread  mud  and  debris  over  the  beds  of  oceans,  lakes,  and 
depressed  places,  thus  forming  strata,  which  gradually  built  up 
and  consolidated  the  whole  of  the  earth's  surface,  including  not 
only  those  parts  which  appeared  above  the  water,  but  all  the 
land  covered  by  oceans,  for  these,  \yeing  of  insignificant  depth 
compared  with  the  whole  mass  of  the  earth,  need  not  be  taken 
into  account. 

The  operations  going  on  at  this  stage  being  so  exactly  the  same 
everywhere,  it  may  reasonably  be  asked  why  the  whole  surface 
of  the  earth  was  not  converted  entirely  into  dry  land  perfectly 
level,  or  else  covered  everywhere  by  water  of  an  even  depth;  but 
the  answer  to  this  <|uestiou  must  be  that  the  earth  revolved  round 
the  sun,  not  in  a  true  circle,  but  in  an  ellipse,  that  its  axis  was 
not  at  right  angles  with  the  plane  in  which  it  revolved,  and  that 
the  variations  thereby  effected  would  necessarily  produce  conse- 
<|uential  variations  in  the  operations  and  their  effect,  then  mould- 
ing the  surface. 

During  the  turmoil  of  these  troublous  times,  and  apparently  in 
the  Cambrian  epoch,  some  part  of  Australia  arose  above  the 
iMrean,  and  other  parts  appeared  later  in  geological  secjuence. 

Australia  was  originally  very  different  in  shape,  size  and 
features  from  what  it  is  at  the  present  day,  and  it  is  evident 
that,  at  no  very  distant  geological  date,  not  only  Tasmania,  )>ut 
also  New  Guinea,  formed  part  of  the  continent. 

In  the  general  instability  of  everything,  Australia,  after  its 
birth,  or  the  greater  portion  of  it,  must  have  been  several  times 
submerged  lx»neath  the  waves  liefore  it  Ix^gan  to  settle  down,  in 
the  Tertiary  age,  to  its  present  form. 
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It  is  certain  that,  even  then,  it  extended  considerably  more  to 
the  eastward  than  at  present,  and  that  in  the  west  there  existed 
a  range  of  high  mountains,  from  the  wear  and  fear  of  which  the 
strata  of  the  lower  lands  were  formed. 

A  great  basin,  over  the  centre  of  which  Sydney  now  stands, 
and  which  extended  from  beyond  Newcastle  on  the  north  to 
Shoalhaven  on  the  south,  and  from  beyond  Hartley  on  the  west 
to  a  distance  of  70  miles  or  more  to  the  eastward  of  the  present 
coast  line,  then  existed,  and  in  this  basin  was  formed  the  immense 
mass  of  coal  which  is  of  such  incalculable  value  to  New  South 
Wales. 

This  basin  gradually  subsided,  during  the  formation  of  the 
coal;  and,  in  the  Triassic  period,  sank  beneath  the  Pacific  Ocean. 
This  subsidence  may  have  been  caused  wholly  or  partially,  firstly, 
by  the  pressure  on  the  semifluid  underlying  matter,  of  the 
accumulations  of  vegetable  matter,  which  were  ultimately  con- 
verted into  coal,  and  secondly,  by  the  constant  sinkage  of  co<il 
water,  which  would  have  the  effect  of  contracting  the  heated 
matter  lying  below. 

In  the  vicissitude  of  things,  the  eastern  half  of  the  submerged 
basin  was  cut  off  and  permanently  lost,  though  the  residue,  con- 
solidated by  the  deposition  of  the  Hawkesbury  sandstone,  after- 
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and  worn  down  by  the  continuous  roll  of  the  Pacific  Ocean 
assisted  by  the  revolution  of  the  earth,  which,  co-operating  with 
it,  unceasingly  hurls  the  whole  of  the  eastern  face,  at  the  rate  of 
about  500  miles  an  hour,  against  the  waters  of  the  ocean  (which 
are  not  able  to  move,  as  quickly  as  the  solid  land),  and  so  increases 
their  power. 

By  these  means  the  inhaspitable  looking  cliffs,  which  form  a 
great  part  of  our  eastern  boundary,  are  being  continually  thrown 
down  and  crushed  into  sand,  available  for  the  formation  of  the 
sandstone  rocks  of  the  future. 

The  loss  of  land,  on  the  eastern  side,  was  wholly  or  partially 
compensated,  by  the  upheaval  (?)  on  the  south  side,  of  a  large 
tract  of  land,  in  the  great  Australian  Bight,  of  over  200  miles  in 
length  with  an  extreme  depth  of  150  miles.  It  is,  however,  by 
no  means  clear  that  this  was  a  case  of  upheaval,  for  it  is  possible 
that  it,  and  many  other  so-called  upheavals,  are  really  due  to  the 
sinkage,  into  the  body  of  the  earth,  of  portion  of  the  water 
forming  the  oceans  lying  on  its  surface,  which  are  being  thereby 
continually  lowered. 

Although  it  is  evident  that,  after  Australia  first  appeared  as 
drj'  land,  enormous  disturbances  took  place  on  its  eastern  side, 
the  far  distant  interior  with  its  immense  plains,  inexpressibly 
dreary  in  their  dull  arid  uniformity,  does  not  appear  to  have 
undergone  similar  disturbances  ;  and,  being  situated  on  a  parallel 
unaffected  by  the  comparative  regularity  of  the  weather  of  the 
Torrid  and  Arctic  zones  (the  rains  of  which,  as  a  general  rule, 
exhaust  themselves  before  reaching  the  desolate  expanses  which 
scarcely  afford  subsistence  to  the  few  miserable  savages  who  roam 
over  them)  has  only  of  late  years  been  opened  up  to  investigation 
by  scientific  men,  and  occupation  by  graziers. 

A  great  portion  of  the  Blue  Mountain  Range  can  hardly  l)e  con- 
sidered as  mountains,  being  really  only  an  elevated  plateau,  through 
which  great  gorges  have  been  cut  by  the  rains  of  long  ages  ;  but, 
in  the  interior,  many  of  the  mountains,  such  for  instance  as  the 
McDonnell  Ranges,  are  quite  entitled  to  the  designation.  These 
last    are    supposed,  by  some  of  the    leading   scientific   men  of 
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Australia,  to  be  older  than  any  other  part  of  the  continent,  com- 
prising as  they  do  the  so-called  Larapintine  limestone  of  Silurian 
formation.  The  oldest  known  rocks  on  our  own  mountains  con- 
sist of  slates  and  limestones,  also  of  Silurian  age. 

In  Mesozoic  times,  the  Australian  flora  consisted  mainly  of 
FUices^  Lycopodiaccp,  Equisetaceee,  Co7iifercey  and  Cycadacece, 
but,  in  Tertiary  times,  these  were  almost  superseded  by  a  very 
diflferent  flora,  including  among  other  trees  the  Oak  (Quercua)y 
Beech  and  Cinnamon.  The  Equisetacect  have  long  since  disap- 
peared ;  the  LycopodincffE,  which  formerly  attained  the  height  of 
50  feet,  have  dwindled  down  to  12  inches;  the  Conifertt  are  repre- 
sented by  Araucariay  Podocartms,  Dammaray  and  a  few  other 
genera,  most  of  which  are  only  found  in  the  north  ;  various 
Cryptogams  still  flourish  in  such  places  as  our  now  arid  climate 
will  permit,  but  the  Cycads  which  flourished  to  an  enormous 
extent  in  Oolitic  times  in  Europe,  and  have  now  quite  disappeared 
from  that  region,  have  managed,  in  the  shape  of  Zamias,  to  sur- 
vive all  misfortunes,  and  still  grow  profusely  in  Australia,  and 
are  looked  upon  by  botanists  as  examples  of  living  fossils. 

The  old  flora,  except  in  some  instances,  the  survival  of  which 
is  difficult  to  account  for,  perished,  but,  when  Australia,  in  the 
Tertiary  period,  Anally  arose  from  her  watery  bed,  it  was  suc- 
ceeded, in  the  later  part  of  that  period,  by  a  strange  flora,  diifer- 
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that  would  inevitably  have  destroyed  all  animal  and  vegetable 
life.  Botanists  would  have  been  saved  from  a  great  deal  of  labour 
and  uncertainty,  in  classifying  the  "  gums,"  if  parts  of  the  region 
with  which  we  are  dealing  had  been  submerged,  so  as  to  break 
the  chain  of  variation,  and  by  that  means  convert  what  now  seem 
to  be  mere  varieties  into  what  would  then  be  naturally  considered 
distinct  species. 

It  seems  to  me  that  the  Eucalypti  and  kindred  species  of 
Jiyrtacea  alone,  without  taking  the  Leyuminosm,  the  ProteacecBy 
and  other  orders  into  account,  conclusively  prove  Australia  to  be 
immensely  old. 

The  origin  of  the  Australian  aborigines  is  as  yet,  and  probably 
will  be  forever,  entirely  unknown.  Whether  the  ancestors  of  the 
present  fast  disappearing  race  arrived  originally  from  Asia,  Africa, 
or  America,  and  whether  immediately  or  mediately  through  some 
of  the  South  Sea  islands,  it  is  not  surprising  that  the  barren  inhospit- 
able nature  of  their  new  home,  unameliorated  by  the  slightest 
attempt  at  cultivation,  should  have  completed  their  degradation 
to  almost  the  very  lowest  plane  of  humanity.  Notwithstanding 
the  vast  space  to  be  covered,  they  gradually  spread  them  strives 
sparsely  over  the  whole  of  the  island,  the  faculties  necessary  for 
the  prolongation  of  their  miserable  existence  ha%nng  been  suffi- 
ciently sharpened  by  the  necessities  of  the  case. 

The  spread!  of  these  people  over  such  a  tract  of  three  millions 
4>f  stjuare  miles,  a  great  part  of  which  was  an  inhospitable  desert, 
the  development  of  scores  of  languages,  comprising  the  most 
extraordinary  inflections  and  complications,  and  the  institution 
«)f  HO  many  barbarous  rites  and  revolting  customs,  nmst 
liave  occupied  an  immense  pericnl,  the  length  of  which,  in 
the  entire  absence  of  records  and  traditions,  cannot  even  Iw 
guessed  at. 

Until  the  arrival  of  the  white  man,  they  were  still  in  the  stone 
age,  and  this  fact  alone  carries  them  back  many  thousands  of 
years  (which,  however,. is  a  very  short  time  when  compared  with 
geological  epochs)  and  evidences  the  entire  stagnation  of  civiliza- 
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tion  among  them,  if  it  is  permissible  to  use  such  a  word  in  con- 
nection with  the  state  in  which  they  existed. 

It  seems  probable  that  the  ancestors  of  the  present  aboriginal 
race  were  not  the  first  human  inhabitants  of  Australia,  and  that 
their  predecessors  were  the  ancestors  of  the  lately  extinct  Tas- 
manian  race.  The  Tasmanians,  although  resembling  the  Aus- 
tralians in  colour,  in  their  not  constructing  permanent  dwellings^ 
in  their  absolute  nakedness,  in  the  use  of  stone  implements, 
wooden  spears  and  waddies,  and  in  other  particulars,  were 
evidently  of  another  and  an  inferior  race,  for  they  had  woolly 
hair,  and  were  ignorant  of  the  boomerang,  the  wommera  and  the 
tomahawk;  and,  there  being  no  Dingoes  in  their  island,  they  did 
not  possess  any  pets  until  the  introduction  of  dogs  by  the  white 
man;  while  the  shields  and  canoes  which  they  used,  if  any,  were 
of  very  inferior  character. 

Although  there  is  no  evidence  of  the  fact,  it  seems  likely  that, 
when  the  Australians  arrived,  they  found  the  Tasmanians  in 
possession,  and  being  a  stronger  and  more  domineering  race  they, 
in  course  of  time,  drove  the  latter  gradually  further  south,  as  the 
Maori  in  New  Zealand  is  supposed  to  have  driven  the  Moriori  to 
Stewart  Island;  but  the  Australians  did  not  care  to  follow  the 
Tasmanians  across  the  Straits  and  extirpate  them  after  the 
manner  of  the  Maori. 
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her  exist  in  2  Mamtmaiia  bot  with  no  pUcent^ls,  had  been  cat  off 
from  the  rest  of  the  world,  the  aboriginals  had  aurived  with  their 
dogs  and  driven  off  the  old  race,  before  ther  had  been  able  to 
obtain  any  of  these  dogs  from  the  last  comers.  If  some  soch 
thing  as  this  had  not  happened,  and  the  Dingo  had  been 
indigenoas  it  is  difficalt  to  understand  why  it  had  not  crosf^  to 
Tasmania. 

If  there  i<  anything  in  these  suppositions,  man  most  have  been 
in  Aa>tralia  while  her  now  extinct  volcanoes  were  active,  and 
while  her  great  fossil  beasts  were  still  in  the  flesh,  but  it  is  right 
to  say  that  there  is  no  proof  of  this,  although  carefully  ^searched 
for.  ' 

I  have  taken  little  account  of  the  bats  and  small  rodents,  as 
the  former  could  easily  have  flown  across  from  New  Guinea  «jr 
elsewhere,  and  the  latter  mizht  sl<  ea-iiy  have  been  introduced  l»y 
the  new  comers  in  their  canoes,  or  ha\e  fl«jated  over  on  drift 
wood  and  rubbish. 

It  U  well  known  that  all  Australian  mammals  with  the 
exceptii.»n-  mentitjn€rd,  but  inelu'iins  many  which  lA-inc  now 
extinct  an^  only  known  by  ih**ir  f.r^^il  remains,  fall  within  the 
onler  M'tr3ruy\»il\a. 

A  frw  »-xArapl»rs  *A  ihi^  «.»rrler  hav*-  r^etirn  «Ji^c»jv»-r»=-!  in  America, 
tho  Malay  Aivhipeiairo,  C*-!eJp?>,  Aniuuyna,  I>an*ia.  and  Timor, 
but  Australia,  including  Tasmania  and  New  Guinea,  i^  their 
stron«xh"'*d.  <A"d  ha--  r^^n  efiaract^ri^^i  iv>  their  m^tn^j*/*!*.  A 
great  num'fjer  <*i  Australian  marsupial  families  are  found  nowhere 
outsid*-  this  rv-^...n.  Th^  brain*  of  th*-?*-  creatures  prove  tL*-m  to 
bf  of  a  venk'  low  «>rfler  in  thr  s*jale  of  animal  life,  and  it  i** 
8upp<rje«l  thai  they  ev»-rywherv-  pr*^j*<iwi  th»*  plai.>rnTa'.  mammaN. 
none  •>f  which  arv  known  Im  have  exi-:e«i  rjef»>re  the  Tertiary  era, 
althoUL'h  the  Cr^t<icei>u>  px'k>  *ji  North  America  and  the  und«=T- 
lyiiig  Jura-^sic  or  Oi>litic  r»x-k'^.  *f«jth  of  that  c«»ntinent  and  of 
Eurrtpe,  shew  tliat  marsupial*,  allir^l  to  th**  prioiitive  camivon^u* 
typ^  now  inhabitin:;  Australia,  were  one*-  wid#-:y  *pr»-ad  ov»-r 
Eun^fte  :  and  th^  remain^  of  like  animal*  ha\-.'  now  l^en 
discoverer]    in    Patag«jnia.       A*    the:*e    marsupial*     w*Te    4uit*r 
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unknown  in  Europe  after  the  Jurassic  period,  Lydekker 
assumes  that  during  it,  or  sometime  afterwards,  they  reached 
Australia,  where  they  have  ever  since  been  completely  cut  off 
from  all  the  rest  of  the  old  world.  Being  free  from  the  compe- 
tition of  the  higher  types,  they  have  flourished  and  developed  to 
an  extent  which  would  otherwise  have  been  impossible.  One  or 
two  of  the  kangaroos,  now  found  only  in  a  fossil  state,  attained 
gigantic  dimensions,  and  the  Diprotodon  must  have  been  fully 
as  large  as  the  largest  Rhinoceros. 

Although  the  Emu  is  not  unrepresented  elsewhere,  being 
related  to  the  ostrich  of  Africa,  and  more  closely  to  the  lately 
extinct  Dinar nitt  of  New  Zealand,  and  also  to  the  Ehea  of 
America,  it  and  the  rarer  Cassowary  may  be  considered  survivors 
of  a  perishing  race. 

Gould  remarks  that  Australia  comprises  peculiarities  unex- 
ampled in  any  other  portion  of  the  globe;  that  she  po.ssesses 
almost  exclusively  the  Marsnpialia  and  Monotremata^  and  many 
singular  forms  of  birds  especially  adapted  to  find  their  existence 
among  her  very  remarkable  flora  and  equally  remarkable  insects. 

Many  years  ago  some  strange  fossils  were  discovered  in  the 
European  rocks  of  the  Secondary  period,  where  they  seemed  to 
be  extremely  abundant.     These  consisted  of  the  jaws  of  a  fish. 
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scutes  OD  the  back  as  well  as  one  on  the  belly,  has  recently  been 
found  living  in  some  of  our  rivers. 

Elqually  strange  discoveries  have  been  made  with  respect  to 
shells,  the  first  discovered  being  the  beautiful  Trigonia^  known 
for  a  long  time  onl}'  as  a  fossil  of  the  Secondary  and  Tertiary 
rocks,  but  this  shell  was  afterwards  found  alive  in  Port  Jackson 
and  Tasmania.  Buckland  first  pointed  out  the  remarkable  fact 
that  these  shells,  being  in  their  fossil  state  associated  with 
Ce^f radon,  the  same  association  prevailed  in  their  modem  state. 

I  will  only  mention  one  other  instance  of  survival  in  Australian 
waters,  namely,  that  of  the  curious  Brachiopoda,  commonly  known 
as  *•  Lamp  Shells,"  which,  in  Secondary  and  Tertiary  times,  were 
so  abundant  as  to  have  formed  in  some  instances  thick  strata  of 
rock. 

So  many  discoveries  of  "living  fossils"  having  been  made  in 
Australia,  it  was  not  unreasonably  expected,  by  the  projectors  of 
the  Horn  Expedition,  that  older  forms  of  life  than  those  prevailing 
elsewhere  would  be  found  in  the  more  inaccessible  parts  of  Aus- 
tralia, such  as  the  McDonnell  Ranges,  which,  l)eing  of  Silurian 
age,  were  supposed  to  have  existed  as  islands  before  the  rest  of 
the  continent  had  accomplished  its  final  emergence  from  the 
ocean;  but  in  this  expectation  they  were  disappointed. 

On  careful  consideration  of  all  the  facts  which  I  have  stated, 
I  have  little  doubt  that,  after  Australia  had  been  cut  ofi*  from 
the  old  world,  Tasmania  and  New  Guinea  were  cut  off  from 
Australia,  but,  although  various  changes  afterwards  took  place, 
there  always  remained  above  the  ocean,  since  their  arrival,  a 
home  for  the  plants  and  animals  mentioned,  which  have  therefore 
been  able  to  sur\'ive  to  the  present  day,  while  their  less  fortunate 
congeners,  located  in  other  lands,  being  cut  off*  by  the  submergence 
of  their  homes,  have  perished  and  left  no  other  record  of  their 
former  existence  than  their  fossil  remains. 

A  ustralia  is  unique  as  Ijeing  the  home  of  so  large  an  arraj'  i»f 
plants  and  animals,  which  have  very  appropriatel}'  l)een  called 
*'  Living  F<>s.sils."  and,  for  this  n»ason,  strengthened  by  facts 
which    I    have    mentione<l,    I    cannot   doubt    that,    counting  a.s 
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geologists  do  from  her  last  upheaval,  which  took  place  in  the  early 
part  of  the  Tertiary  era,  she  comprises  perhaps  the  oldest  land 
on  the  globe. 

If  this  absence  of  submersion  since  Triassic  times  be  conceded, 
and  if  any  reliance  can  be  placed  on  Goodchild's  calculation,  or  I 
should  perhaps  rather  say  surmise,  as  to  the  length  of  the 
Tertiary  period,  the  age  of  Australia  may  be  stated  at  upwards 
of  93,420,000  years,  while  he  calculates  that  the  time  which 
has  elapsed  since  life  first  appeared  on  the  earth  amounts  to  no 
less  than  704,235,000  years. 

On  the  motion  of  Mr.  Henry  Deane  an  appreciative  vote  of 
thanks  was  accorded  to  the  President  for  his  interesting  Address. 

The  Hon.  Treasurer  presented  his  balaifce  sheet,  and  moved 
its  adoption,  which  was  carried.  The  Society's  total  income  for 
the  financial  year  ending  December  31st,  1899,  was  £1,549  16s. 
Id.;  the  total  expenditure,  £2,018  14s.  9d.,  which,  with  a  credit 
balance  of  £878  5s.  3d.  at  the  beginning  of  the  year,  and  with 
£350  placed  at  fixed  deposit  in  the  Commercial  Bank,  left  the 
Society's  ordinary  account  with  a  credit  balance  of  £21  14s.  3d., 
and  the  Bacteriology  account  with  a  credit  balance  of  £37 
12s.  4d. 


No   other   nominations   having    been  received,  the  President 
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WEDNESDAY,  MARCH  28th,  1900. 


The  Ordinary  Monthly  Meeting  of  the  Society  was  held  at 
the  Linnean  Hall,  Ithaca  Road,  Elizabeth  Bay,  on  Wednesday 
evening,  March  28th,  1899. 


The  Hon.  James  Norton,  LL.D.,  M.L.C.,  President,  in   the 
Chair. 


Mr.  P.  G.  Black,  North  Sydney,  Dr.  W.  H.  Crago,  College 
Street,  the  Hon.  Henry  C.  Dangar,  M.L.C,  Potts'  Point,  Mr. 
George  Elliott,  O'Connell  Street,  and  Mr.  John  A.  Ferguson, 
Glebe  Point,  were  elected  Members  of  the  Society. 


DONATIONS. 

(Received  nince  the  Met'.ling  in  Novefnher^  1S99.) 


DONATIONS.  19 

Department  of  Agriculture,  Sydney — Agricultural  Gazette  of 
New  South  Wales.  Vol.  x.  Part  12  (Dec,  1899);  Vol.  xi. 
Parts  1-3  (Jan.-March,  1900).  From  the  Hon,  the  Minister  for 
Mines  and  Agriculture, 

New  South  Wales  Chamber  of  Mines,  Sydney — Journal. 
Vol.  i.  Nos.  3-6  (Dec,  1899-March,  1900).     From  the  Chamber. 

Pamphlet — "  On  a  Fern  ( Blechnoxylon  Uilhragarense )^  with 
Secondary  Wood,  «kc  "  (Records  of  Aust.  Museum.  Vol.  iii.). 
By  R.  Etheridge,  Junr.     From  the  Author, 

Royal  Society  of  New  South  Wales — Abstract  of  Proceedings, 
December  6th,  1899.     From  the  Society. 

The  Surveyor,  Sydney.  Vol.  xii.  No.  12  (Dec,  1899);  Vol.  xiii. 
Nos.  1-3  (Jan.-March,  1900).     From  the  Editor. 

Three  Entomological  Pamphlets  (from  Agricultural  Gazette  of 
N.S.  W.,  being  Miscellaneous  Publications  Nos.  327,  o37  and  348). 
By  W.  W.  Froggatt,  F.L.S.     From  the  Author. 

Two  Botanical  Pamphlets  (from  Agricultural  Gazette  of 
N.S.W.,  being  Miscellaneous  Publications  No.  282  and  331,  1899). 
By  J.  H.  Maiden,  F.L.S.     From  ilie  Author. 

Two  Pamphlets — "La  Vesicule  Germinative  et  les  Globules 
Polaircs  chez  les  Batraciens"  (1899).  Par  J.  B.  Carnoy  et  H. 
Lebrun  ;  and  "  Peripatus  leuckarti "  ( 1 898).  By  Frank  Paulden . 
From  T.  Sud,  Esq.,  F.C.S.,  F.L.S. 

Australasian  ^Association  for  the  Advancement  of  Science, 
Mel  bourne— Handbook,  1 890  and  1 900.  From  Professor  Baldwin 
Sp*iiicer^  M.A. 

Australasian  Journal  of  Pharmacy,  Melbourne.  Vol.  xiv. 
No.  168  (Dec,  1899;;  Vol.  xv.  Nos.  169-171  (Jan.-March,  1900). 
From  tJie  Editor, 

Department  of  Mines,  Victoria  :  Geological  Survey — Monthly 
Pnjgress  Report.  Nos.  3-7  (June-Get.,  1899) :  Reports  on  the 
Victorian  Coal-Fields.  No.  7  (1900).  By  James  Stirling, 
F.L.S.     From  the  Secretary  for  Mines. 
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DONATIONS. 


Field  Naturalists'  Club  of  Victoria — Victorian  Naturalist. 
Vols.  xvi.  Nos.  8-11  (Dec,  1899.March,  1900).     From  the  Club. 

Institute  of  Mining  Engineers,  Melbourne — Proceedings. 
Annual  Meeting,  January,  1900.     From  the  Institute. 

University  of  Melbourne — Annual  Examination  Papers,. 
October  and  December,  1899 :  Matriculation  Papers,  November, 
1899.     From  the  Universttf/. 

Public  Library,  Museum,  and  Art  Gallery,  Adelaide,  8.  A.  — 
Report  of  the  Board  of  Governors  for  the  Year  1898-99.  From 
the  Director. 

Royal  Society  of  South  Australia — Transactions.  Vol.  xxiii 
Part  ii.  (Dec,  1899).     Froin  tJie  Society, 

South  Australian  School  of  Mines  and  Industries :  Techno- 
logical Museum — Remarks  on  the  Tertiaries  of  Australia;  together 
with  Catalogue  of  Fossils  (1892).  By  G.  B.  Pritchard.  From 
O,  Hei/ley,  Esq.,  F.L.S. 

Woods  and  Forests  Department,  Adelaide,  S.A. — Annual 
Progress  Report  for  the  Year  1898-99.  From  W.  Gill,  Esq.y 
r./y.o.,  vonservator  of  Forests. 

Department  of  Agriculture,  Perth,  W.  A. — Journal.    December, 


DONATIONS.  21 

Geological  Survey  of  Canada — Annual  Report  for  the  Year 
1897,  with  Maps :  Contributions  to  Canadian  Palaeontology. 
Vol.  iv.  Part  i.  (1899).      From  the  Director. 

Hamilton  Association — Journal  and  Proceedings.  No.  xv. 
(1><99).     From  the  Association. 

Montreal  Society  of  Natural  History — Canadian  Record  of 
Science.  Vol.  vi.  Nos.  1-2  (1894);  Vol.  viii.  No.  2  (1899). 
From  the  Society. 

Royal  Society  of  Canada — Proceedings  and  Transactions. 
Second  Series.      Vol.  iv.  (May,  1898).     Fro^n  t^ie  Society. 

Bemice  Pauahi  Bishop  Museum,  Honolulu — Memoirs.  Vol.  i. 
No.  1  (1899) :  Fauna  Hawaiiensis.  Vol.  i.  Parts  i.-ii  (1899). 
From  the  Museum. 

Academy  of  Natural  Sciences,  Philadelphia  —  Proceedings, 
1899.     Parts  i.-ii.     From  the  Academy. 

Academy  of  Science,  St.  Louis — Transactions.  Vol.  viii. 
N«)8.  8-12  (July,  1898-Jan.,  1899);  Vol.  ix.  Nos.  1-5  and  7 
(Feb. -June,  1899).     From  the  Academy. 

.\merican  Academy  of  Arts  and  Sciences,  Boston — Proceedings. 
VoL  xxxiv.  Nos.  21-23  (MayJune,  1899);  Vol.  xxxv.  Nos.  1-3 
(July- Aug.,  1899).     From  the  Academy. 

American  (Geographical  Society,  New  York  —  Bulletin. 
Vol.  xxxi.    Nos.  4-5  (1899).     From  tlie  Society. 

American  Museum  of  Natural  History,  New  York — Annual 
Report  for  the  Year  1898:  Bulletin.  Vol.  xl  Part  ii.  (Oct.,  1899); 
Vol.  xii.  Articles  xi.-xx.  (pp  161-264; Oct.-Dec,  1899):  Memoirs. 
Vol.  i.  Parts  iv.  and  v.  (Oct.,  1899);  Vol.  ii.  Anthropology  i. 
(May,  1899).      From  the  Museum. 

American  Naturalist  (Cambridge).  Vol.  xxxiii.  Nos.  395-39G 
(Nov.-Dec.,  1899);  Vol.  xxxiv.  No.  397  (Jan.,  1900).  From  the 
Editor. 

.r\jnerican  Philosophical  Society,  Philadelphia.  Proceedings. 
Vol.  xxxviii.    No.  159  (Jan.,  1^99).     From  tlie  Society. 
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DONATIONS. 


California  Academy  of  Sciences,  San  Francisco — Proceedings. 
Third  Series.  Botany,  Vol.  i.  Nos.  6-9  (April-July,  1899)  r 
Geology,  Vol.  i.  Nos.  5-6  (March,  1899) :  Zoology,  Vol.  i.  Nos. 
11-12  (Dec, 1898,  and  May,  1899) :  Occasional  Papers.  No.  \\, 
(1899).     Fro^n  the  Academy, 

Essex  Institute,  Salem,  Mass. — Bulletin.  Vol.  xxviii.  Nos  7-12; 
Vol.  xxix.  Nos.  7-12;  Vol.  xxx.  Nos.  M2  (1896-98).  From  the 
Institute. 

Field  Columbian  Museum,  Chicago — Botanical  Series.  Vol.  i. 
No.  5  (Aug,  1899) :  Geological  Series.  Vol.  i.  Nos.  3-6  (March- 
April,  1899):  Zoological  Series.  Vol.  i.  Nos.  11-15  (Feb.-May, 
1899):  The  Birds  of  North  America,  Water  Birds.  Part  i. 
(1899).     From  tlut  Musetim. 

Journal  of  Applied  Microscopy,  New  York.  Vol.  ii.  No.  12 
(Dec,  1899).     From  the  Editor. 

Missouri  Botanical  Garden,  St.  Louis — Tenth  Annual  Report^ 
1899.     From  the  Director. 

Museum  of  Comparative  Zoology,  Harvard  College,  Cambridge 
—Bulletin.  Vol.  xxxiii.  (May,  1899);  Vol.  xxxiv.  (Sept,  1899); 
Vol.  XXXV.  Nos.  3-7  (Oct.-Dec,  1899).     From  the  Curator. 

Smithsonian  Institution,  Washington  :  U.S.  National  Museum 


DONATIONS.  23 

Wagner  Free  Institute  of  Science,  Philadelphia — Transactions. 
Vol.  vL  (May,  1899).     From  the  Institute. 

Washington  Academy  of  Sciences  —  Proceedings.  Vol.  i. 
pp.  111-159,  16M87,  189-251,  T.p.,  <kc.  (Dec,  1899-Feb.,  1900). 
From  the  Academy. 

Wisconsin  Academy  of  Sciences,  Arts,  and  Letters,  Madison  — 
Transactions.     Vol.  xii.    Part  1  (1898).     From  the  Academy. 

Soci6t6  Scientitique  du  Chili,-  Santiago — Actes.  Tome  viii. 
5m.  Liv  (1898).     From  the  Society. 

Museo  Nacional  de  Buenos  Aires— Anales.  Tomo  vi.  (1899) : 
Comunicaciones.  Tomo  i.  Nos.  3-5  (May-Dec,  1899).  From  the 
Mufteum. 

Museo  de  La  Plata — Revista.  Tomo  ix.  (1899).  From  the 
Museum. 

Museo  Nacional  de  Monte  video — Anales.  Tomo  ii.  Fasc.  xii. 
(1899).     From  the  Museum. 

College  of  Science,  Imperial  University  of  Tokyo — Journal. 
Vol.  xi.    Part  iv.  (1899).     From  the  University. 

Dictionary  of  the  Lepcha  I^anguage,  compiled  by  the  late 
Greneral  G.  B.  Mainwaring,  revised  and  completed  by  Albert 
Griinwedel  (8vo.  Berlin,  1898).  From  the  Bengal  Secretariat 
Book  Depdtj  Calcutta. 

Geological  Survey  of  India,  Calcutta — Palaeontologia  Indica. 
Series  XV.  Himalayan  Fossils.  Vol.  i.  Part  2  (1899);  Vol.  ii. 
Title  Page,  Ac  (1897);  New  Series.  Vol.  i.  Parts  1-2  (1899). 
From  the  Director. 

Indian  Museum,  Calcutta — Annual  Report  for  the  Year  1898-99: 
Descriptive  Catalogue  of  the  Indian  Deep-sea  Fishes  in  the  Indian 
Museum  (4to.  1899):  An  Account  of  the  Deep-sea  Brachyura 
collected  by  the  R.LM.S.S.  "Investigator"  (4to.  1899):  Materials 
for  a  Carcinological  Fauna  of  India.  No.  5  (1899) :  Natural 
History  Notes  from  the  R.LM.S.S.  "Investigator."  Series  iii. 
No.  2  (in  two  Parts)  [1899].     From  tJie  Museum. 
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DONATIONS. 


Perak  Government  Gazette.  Vol.  xii.  Now.  31-40  (Oct. -Dec, 
1899);  Vol.  xiii.  Nos.  1-6  (Jan. -Feb.,  1900).  From  the  Govern- 
vient  Secretary. 

British  Museum  (Natural  History),  London — Catalogue  of 
Welwitsch's  African  Plants.  Vol.  ii.  Part  1.  By  A.  B.  Rendle, 
M.A.,  F.L.S ,  tfec.  (8vo.  1899) :  Hand-List  of  the  Genera  and 
Species  of  Birds.  Vol.  i.  By  R.  B.  Sharpe,  LL.D.  (8vo.  1899); 
List  of  the  Genera  and  Species  of  Blastoidea.  By  F.  A.  Bather, 
M.A.,  F.G.S.  (8vo.  1899).     From  the  Trustees, 

Cambridge  Philosophical  Society  —  Proceedings.  Vol.  x. 
Parts  3-4  (1899-1900).     From  the  Society. 

Conchological  Society  of  Great  Britain  and  Ireland,  Manchester 
— Journal  of  Conchology.  Vol.  ix.  No.  9  (Jan.,  1900).  From 
the  Society 

Entomological  Society  of  London — Transactions,  1899.  Part 
4.     From  the  Society. 

Entomologists'  Record  and  Journal  of  Variation,  London. 
Vol.  xi.  No.  12  (Dec,  1899).     From  the  Editor. 

Geological  Society  of  London — Quarterly  Journal.  Vol.  Iv. 
Part  4  (No.  220;  Nov.  1899);  Vol.  Ivi.  Parti  (No.  221;  Feb., 
1900);  List  of  Members,  tkc.  (Nov.,  1899).     From  the  Society. 


DONATIONS.  25 

Ten  Concholosical  Pkmphlet&  By  Edgar  A.  Smith,  F.Z.S. 
<8va  1S98-99).     From  the  Author. 

Zoological  Society  of  Limdon — Abstract,  Nov.  14th  and  28th, 
Dec.  19th,  1899;  Jan.  23rd  and  6th  Feb.,  19<X):  Transactions. 
Vol.  XV.    Part  4  fDec.,  1*99 ».     From  th^  Sori^ht. 

Royal  Irish  AcaiJeiuy,  Dublin — Proceedings.  Third  Series*. 
VoL  V.   No.  3  (Nov.,  1*^99).     From  M**  Aca^Umy. 

Archiv  fur  Xatun^eschichte,  Berlin. '  ix.  Jahrgang.  ii.  Baud. 
3  Heft  «  1?*94k  IxiiL  Jahrg.  iL  Band.  2  Heft  1^97):  IxvL  Jahrg. 
i.  Band.  1-3  Heft  .1^.«9-1900>.      From  thf  Edi»-^r, 

Geselliichaft  fur  Enikunde  zu  Benin  —  Verb andlungen.  Band 
xxvL  No*.  2-6  (189i»;:  Zeit.schrift.  Band.  xxjiiiL  No.  6  (189'-); 
Band  xxxiv.  Nosw  1-2  M^99».      From  thf  Sori*<;/. 

Raiiserliche  LeopoIdino^Carolinische  deut.sche  Akademie  Jer 
Naturforseher,  Halle — Leopoldina.  Heft,  xxxiv.  (1>98»:  Nova 
Acta.  Band  xxxvii.  No*.  1-3:  xxxviii.  N«k^  1  and  4;  xxxix. 
Nos.  2,  5-7;  xl.,  Ni^r?^  4,  6  and  *^:  xlL  i)  Nt.»>.  1-3  and  5:  xli.  <2) 
N«js.  1  and  7;  xlii.  Ni><.  1,  4  an«l  6:  xliii.  N-k.  4  and  0;  xliv. 
Noil.  1,3  and  4;  xlv:  xlvL  No^.  1-3;  xhiL  N«»^  1  and  4-6:  xlviiL 
N.>>.  2-3:  xlix  N.^.  1-3:  I.  N.^.  3-0:  IL  N*.-.  3-4:  Hi.  Nos.  1-3 
and  »>-7:  liii.  Nc»>w  A-'k  liv.  N«».  2:  Iv.  N^»^.  2,  -"»  and  7:  hi.  N«».  1; 
Ivii.  Nos.  1.  2  and  6:  Iviii.  N«js.  2-3  and  '»-!:  Ix.  N«.»>.  1  and  3; 
Ixi-  N«j«^  1-4:  IxiL:  IxiiL:  ]xiv.  N<.ri.  1  and  3-5:  Ixv.  Nti.  1:  U\L 
N«J8.  1  and  4:  Ixvii.  N«»^.  1-3:  Ixix.  N^n*.  2-3:  Ixx.:  IxxL:  Ixxii.: 
Ixxiv.  Nus.  1-4  Tii«=-1  zu  'it-n  N^va  Acta.  Bi.  vxxvii-xiiv., 
xK-i-lxi..  Ixiv-Ixix.      Fr-mi  th^  A^a^Jf^my. 

Naturf«>rM:b^nd»^  <ie^^ii«<.haft  zu  Frv-iburij  i.  Br.  —  B»-rirhte. 
ix.  Band.  1  Heft  d*^*.**.*!.      /V/vi  th*  cCf^.-»-/v. 

Naturhi^tori^-fh**  Cies^-llM^haft  z'l  NumVj»*ri:— Abbandlunir»=*n. 
xiL  Band  (1>^99).      From  thf  .<Wi>/»/. 

Naturhi'»tori'<<rh»'r  Wrvin  in  B^nn  —  Verhawilung^n.  hi. 
Jahr^an;;:.  Er%t»-  Halfte  il*^l«l*;:  >itzun^«»l^ricbir-  der  Nit<i»-r- 
rlieiniscln-n  <i»-?!#-r.--.l»aft  fur  Natur-  und  Heiikundt^zu  lU»iiii,  \^'.**J, 
En»t#*  Halft«r.      Fn^m  th^  .<oruiy. 


26  DONATIONS. 

Verein  fiir  vaterlandische  Naturkunde  in  Wiirttemberg — 
Jahreshefte.     55  Jahrgang  (1899).     From  the  Society. 

Zoologischer  Anzeiger,  Leipzig,  xxii.  Band.  Nos.  601-604 
(Nov.-Dec,  1899);  Band  xxiii.  Nos.  605-607  ( Jan. -Feb ,  1900). 
From  the  Editor. 

Konigliche  Bohmische  Gesellachaf t  der  Wissenschaf ten,  Prag — 
Jahresbericht  fiir  das  Jahr  1898:  Sitzungsberichte,  1898.  From, 
the  Society. 

K.K.  Naturhistorisches  Hof museum,  Wien — Annalen.  Band 
xiii.    Nos.  1-3  (1898).     Fr(ym.  the  Museum. 

K.K.  Zoologisch-botanisehe  Gresellschaft  in  Wien — Verhand- 
lungen.  xlviii.  Band  (1898);  xlix.  Band  (1899).  From  the 
Society. 

Museum  National  Hongrois,  Budapest  —  Termeszetrajzi. 
Anhangsheftzumxxi.Bande(1898);  Vol.  xxii.  Partes  i.-ii.  (1899). 
From,  the  Museum. 

L'Acad^mie  Royale  des  Sciences,  &c.,  de  Belgique,  Bruxelles — 
Annuaire.  Annees  1898  et  1899  :  Bulletin.  S"'®  S^rie.  Tomes, 
xxiv.-xxvi.  (1897-98) :  Tables  Centrales  du  Recueil  des  Bulletin. 
3"*  S^rie.    Tomes  i.  k  xxx.  (1881-1895).     From  the  Academy. 


DONATIONS.  27 

Journal  de  Conchyliologie,  Paris.  Vol.  xlvii.  No.  4  (1899). 
Front,  the  Director, 

Soci^t^  Entomologique  de  France — Bulletin.  Ann^  1895. 
From  the  Society. 

Nederlandsche  Dierkundige  Vereeniging,  Helder — Tijdschrift. 
2**  Serie.  Deel  vi.  Afl.  2  (Aug.,  1899) :  Aanwinsten  van  de 
Bibliotheek,  Ist.  Aug.,  1897-31st.  Dec,  1898.       From  the  Society. 

Nederlandsche  Entomologische  Vereeniging,  Hague  —  Tijd- 
schrift voor  Entomologie.  xlii.  Deel.  3  Afl.  (1898).  From  the 
Society. 

Soci^t^  Hollandaise  des  Sciences  k  Harlem — Archives  Neer- 
landaLses.    Serie  ii.    Tome  iii.     2^  Liv.  (1899).     From  the  Society. 

Academic  Imp^riale  des  Sciences  de  St.  P^tersbourg — Annuaire 
du  Mus^  Zoologique,  1899.  Nos.  1-3 :  Bulletin,  v*  S^rie. 
T9me  >'iii.  No.  5  (1898) ;  T.  ix.  Nos.  1-5  (1898) ;  T.  x.  Nos.  1-4 
(1899).     From  t/ie  Academy. 

Rusaisch-Kaiserliche  Mineralogische  Gesellschaft  zu  St.  Peters- 
burg— Materialien  zur  Geologic  Russlands.  Band  xix.  (1899) : 
Verhandlungen.  Zweite  Serie.  xxxvi.  Band.  ii.  Lief.  (1899); 
XXX vii.  Band.    i.  Lief.  (1899).     From  the  Society. 

Societe  Imperiale  des  Naturalistes  de  Moscou — Bulletin. 
Ann^e  1899.     No.  1.     From  the  Society. 

Societe  Entomologique  a  Stockholm — Entomologisk  Tidskrift. 
Arg.  20.     Haft.  1-4  (1899).     From  the  Society. 

Royal  University  of  Upsala — Bidrag  till  en  Lefnadsteckning 
ofver  Carl  von  Linne,  No.  viii.  Af  Th.  M.  Fries  (1898)  ;  Caroli 
Linnsei  Hortus  Uplandicus  med  Inledning  och  Forklaringar. 
Af  Th.  M.  Fries  (8vo.  Upsala,  1899) :  Ofversikt  af  Faunistiskt 
och  Biologiskt  Vigtigare  Litteratur  Rorande  Nordens  F&glar. 
Af  J.  M.  Hulth  (4to.  Stockholm,  1899):  One  Dissertation  (8vo. 
Stockholm,  1898).      From  the  University. 

Acad^mie  Royale  des  Sciences  et  des  Lettres  de  Danemark, 
Copenhague — Oversigt,  1899.     Nos.  4-5.     From  the  Academy. 
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Naturhistoriske  Forening  i  Kjobenhavn  —  Videnskabelige 
Meddelelser  for  Aaret  1899.     From  the  Society, 

Museo  Civico  di  Storia  Naturale  di  Genova — Annali.  Serie  2*. 
Vols,  xii.-xix.  (1892-99).     From  the  Museum. 

Museo  di  Zoologia,  &c.,  della  R.  Universitii  di  Torino— Bolle- 
tino.  Vol.  xiv.  Nos.  354-366,  T.p.,  *fec.  (July-Dec,  1899).  From 
the  Museum, 

La  Nuova  Notarisia,  Padova.  Serie  xi.  (January,  1900) : 
Sylloge  Algarum.  Vol.  iv.  Sectioii.  Familiiei.-iv.  (1900).  From 
the  Editor,  M.  le  Doct.  G.  B,  de  Toni. 

R.  Universita  degli  Studi  di  Siena  — Bulletino  del  Laboratx>rio 
ed  Orto  Botanico.  Vol.  ii.  Fasc.  iii.-iv.  (1899).  From  the 
Uuiversity, 

South  African  Museum,  Cape  Town — Annals.  Vol.  i.  Part  3 
(1899).     From  the  Trustees. 

Forty-two  South  African  Government  Reports,  chiefly  Geologi- 
cal.     From  the  South  African  Philosophical  Society,  Cape  Totirn, 
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DESCRIPTIONS  OF  NEW  AUSTRALIAN 
LEPIDOPTERA. 

By  Oswald  B.  Lower,  F.E.S.,  Lond. 

STVTOMIDIDf. 

Syntomis  crkmnotherma,  n.8p. 

g.  22  mm.  Head,  thorax,  abdomen  and  palpi  orange,  abdomen 
with  two  or  three  black  segments  beneath,  anal  tuft  black. 
Antenna  fuscous,  pectinations  I.  Legs  orange,  tibiae  and  tarsi 
blackish.  Fortwings  elongate-triangular,  considerably  dilated 
posteriorly,  costa  straight,  hindmargin  rounded;  orange,  with 
black  markings;  a  narrow  line  along  costa  to  about  end  of  cell, 
thence  becoming  confluent  ^^nth  a  thick  castal  streak,  continued 
around  apex  and  along  hind  margin  to  anal  angle,  broader  towards 
apex  and  narrowed  towards  anal  angle,  and  with  a  moderate, 
somewhat  cuneiform,  indentation  above  anal  angle ;  a  thick 
oblique  bar  at  end  of  cell  ;  a  thick  line  along  inner  margin 
throughout,  emitting  at  ^  a  moderately  erect  band,  reaching 
more  than  half  across  wing,  much  flattened  on  inner  margin,  and 
somewhat  curved  inwards  on  upper  half;  all  veins  outlined  with 
blackish :  cilia  blackish.  Hindwings  with  hindmargin  rounded; 
orange;  an  irregular  blackish  spot  at  end  of  cell;  a  moderately 
broad  black  hindmarginal  band,  with  a  well  defined  obtuse  pn)- 
jection  near  anal  angle;  veins  more  or  less  outlined  with  blackish; 
cilia  as  in  fore  wings. 

Irrapatana,  South  (Central)  Australia;  in  NovemWr. 

Very  distinct  from  any  of  its  Australian  congeners. 
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NOCTUINA. 


CASADSINIDJE. 

Leucania  stenographa,  n.sp. 

(J9.  38-40  mm.  Head,  palpi,  thorax,  legs  and  abdomen 
ochreous-fuscous,  face  with  two  narrow  interrupted  fuscous  bars, 
thorax  with  two  transverse  anterior  bands,  anterior  one  very  fine, 
posterior  very  broad,  coxje  densely  hairy,  posterior  pair  mixed 
with  fuscous.  Antennae  fuscous-ochreous.  Abdomen  beneath 
more  ochreous.  Forewings  elongate,  moderately  dilated,  costa 
nearly  straight,  hindmargin  gently  rounded;  ochreous,  strongly 
infuscated  throughout  with  tine  fuscous  and  dark  fuscous  lines, 
becoming  edged  by  an  equal  width  of  groundcolour  on  hind- 
marginal  area,  which  gives  the  appearance  of  alternating  ochreous 
and  fuscous  lines  ;  lower  edge  of  cell  becoming  very  strongly 
infuscated,  sometimes  more  or  less  continued  as  a  thick  streak  to 
apex;  a  fine  whitish-ochreous  spot  at  end  of  cell;  an  outwardly 
curved  row  of  fine  black  dots  from  ^  of  costa  to  inner  margin 
before  anal  angle  :  cilia  ochreous-fuscous,  with  a  hindmarginal 
row  of  black  intervenal  spots,  more  pronounced  on  underside. 
Hindwings  with  hindmargin  very  slightly  waved;  iridescent- 
whitish;  a  fine  fuscous  hindmarginal  line;  cilia  whitish. 
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towards  hindmargjp  ovtimed  with  bUck,  and  with  small  white 
dots  at  hindmarynal  extremity,  sometimes  absent :  ciHa  dark 
fasooiiSw  Hindwin^  grej-whitish,  fa^coos-tinged  along  hind- 
margin  and  more  stronglT  along  apical  area;  ciEa  whitish,  with  a 
fuseons  snbbasal  line,  becoming  blackish  roond  apex. 

Semaphore,  South  Australia:  two  specimens,  in  September. 

Hetaptila  (!)  ptiijOMEla,  n.sp. 

9.  55  mm.  H«ad.  thorax  and  antennae  ashT-greT-whiti»h. 
Palpi  white,  terminal  joint  infascated.  Thorax  with  a  dense 
posterior  crest,  and  with  a  narrow  transxer^  curred  anterior 
black  line,  and  two  similar  line^  one  in  middle,  and  one  anterior 
to  crest,  obscore.  Abdomen  silverr-white.  Legs  whitish,  tarsi 
fnsoonsy  obscurely  ringed  with  whitish.  Forewings  elongate, 
moderate,  costa  artbed.  hindmar^^n  oblique,  hardlv  i\iandc«l ; 
aahycreT-whitish.  with  blacki>h  markin^<:  a  short  narrviw  line 
above  middle,  from  ba<e  to  before  first  line:  first  line  hardly 
waved,  from  \  coua  to  \  inner  margin,  Ckbliqaely  ^»iit  wards  <*n 
apper  half,  thence  angiila:*d  inwards:  <eoL»nd  liiie  irregularly 
dentate,  frxim  |  costa  to  just  hieyon^i  middle  of  inn^r  maririii. 
curved  inwards  <«  up|)er  t .  and  with  a  t>n:«d  obtu-se  angulation 
above  mid<i]e,  thenced  curved  Inwanis.  aout*^!y  angulaird  ahi»v»» 
inner  margin:  orbicular  whitish,  well  defineil.  and  with  scKoe 
raised  black  -ioales  in  centre  an^l  encirvled  with  a  fine  black  line: 
a  similar,  jet  with  a  n>«.*n?  distinct  >p,»t  of  raided  scales  below  and 
beyond:  another  indistinct  maik  aboxe  and  beyond.  f»reccded  r#y 
an  obscure  black  sf->t  <.-n  *jo>ia:  renifonn  whitish,  encircled  with 
a  fine  l^ack  line,  indenie»i  por^teric•^Iy.  followed  b«eneath  by  a 
similar  r>unded  o.»I«j^re«i  *i.ot :  sub^tenninai  obscure,  bLacki^h. 
deeply  in«iente*i:  vein^  to*  aris  r.ir.dmAnnn  <.»cilin€d  with  blackish: 
cilia  ashy  :n^y.  *iarker  at  t^L^.  llin-iwings  white.  fu-mt^u^-tiniTKl 
around  A^tex  and  hindmarjin  \<»  mt*idle :  cilia  white,  fuscous, 
tinged  arouifi  ap«fx  an«l   if'prr  ha'f  *a  hin^iinar^jin. 

Melbourne.  Vict«»riA:  :*•>  -j.«e»Limr-ri*:  I  have  r*-en  others  frvm 
^^tawell  an«i  Tfak. 
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Recalls  in  some  respects  a  large  specimen  of  Uraha  lugeiiSy 
Walk.,  (Bombycina).  A  new  genus  will  no  doubt  be  required  t<> 
receive  it. 

Caradrina  peltaloma,  n.sp. 

9.  25  mm.  Head,  thorax  and  palpi  dull  whitish,  finely  irro- 
rated  with  blackish,  terminal  joint  of  palpi  fuscous.  Abdomen 
ochreous-yellow.  Legs  whitish-fuscous,  tarsi  with  whitish  rings. 
A  ntennai  fuscous,  lighter  at  base.  Forewings  elongate-triangular, 
costa  nearly  straight,  hindmargin  gently  bowed;  dull  whitish, 
finely  irrorated  with  blackish,  except  on  hindmar^nal  area,  which 
is  brownish;  four  obscure  fuscous  elongate  marks  on  posterior  ^ 
of  costal  edge;  a  fine  blackish  line,  starting  from  second  costal 
mark,  continued  obliquely  outwards  towards  hindmargin,  thence 
curved  inwards  beneath  and  finely  traceable  to  near  anal  angle; 
a  large  fuscous  cuneiform  spot  on  inner  margin  at  |,  edged  on 
either  side  with  clear  whitish,  upper  portion  mixed  with  black, 
its  apex  imperfectly  defined,  inclining  towards  hindmargin;  a 
hindmarginal  row  of  blackish  dots :  cilia  fuscous,  somewhat 
chequered,  darker  towards  base,  and  with  a  fine  waved  whitish 
basal  line.  Hind  wings  with  hindmargin  faintly  crenulate;  pale 
ochreous-yellow  ;  hindmarginal  and  apical  area  infuscated, 
especially  towards  base;  cilia  whitish,  at  base  yellow,  and  with  a 
fuscous  jtiirrirji^  line,  anci  vvitli  two  or  llin^^  fuscnxij^  tfrth  arfmiui 
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tions  orange,  about  10.  Forewings  elongate- triangular,  costa 
straight,  hindmargin  waved,  bowed,  dull  whitish;  a  dentate  black 
transverse  line,  edged  posteriorly  by  its  own  width  of  orange 
throughout,  from  costa  at  about  f  to  inner  margin  at  about  ^;  a 
second,  similar,  yet  more  dentate  line  parallel  to  first,  edged 
anteriorly  by  its  own  width  of  orange  throughout,  from  f 
of  costa  to  §  of  inner  margin  :  cilia  dull  whitish.  Hindwings 
with  the  hindmargin  rounded;  fuscous,  becoming  darker  on  basal 
half;  cilia  as  in  forewings. 

Broken  Hill,  N.S.W.;  two  specimens,  in  September. 

SORAMA    DRYINA,  n.sp. 

9.  40-44  mm.  Head,  thorax,  palpi,  antennae,  legs  and  abdo- 
men grey- whitish.  Forewings  elongate,  moderate,  costa  moder- 
ately arched,  hindmargin  oblique;  whitish,  strongly  mixed  with 
ochreous  and  minutely  irrorated  throughout  with  blackish  scales; 
an  ill-defined  ochreous  basal  patch,  outer  edge  from  bsfore  ^  of 
c<j6ta  to  J  inner  margin,  limited  by  an  obscure  waved  line ;  a 
moderate  V-shaped  dark  ochreous  mark  at  end  of  cell,  followed 
by  a  broad  ochreous-fuscous  fascia  narrowed  on  inner  margin, 
more  or  less  scalloped  on  posterior  edge,  and  followed  by  a  clear 
wiiite  fascia,  obscure  on  inner  margin;  a  strongly  waved  fuscous 
line  in  middle  of  ochreous  fascia,  hardly  traceable  on  upper  third; 
a  thick  ochreous  submarginal  line;  sometimes  the  whole  of  the 
wing  is  more  or  less  obscured  with  dark  fuscous :  cilia  ochreous, 
with  greyish  teeth  at  extremities  of  veins.  Hindwings  greyish- 
ochreous,  with  a  fine  fuscous  hindmarginal  line;  cilia  greyish. 

Mackay  and  Brisbane,  Queensland;  two  specimens,  in  March. 

NOTODONTINA. 

8ELID08EMID£. 

ECTROPIS    HIEROtiLYPinCA,  n.Sp. 

^.   25  mm.      Head,  thorax,  palpi,  antennae  and  abdomen  dull 
grcyish-ochreous,  very  minutely  dusted  with  blackish-fuscous,  face 
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with  an  obscnre  dark  fuscous  median  bar,  thorax  with  narrow 
transverse  blackish  anterior  and  posterior  bands,  abdomen  with 
blackish  segmental  bands  becoming  whitish  internally,  second 
more  or  less  wholly  fuscous.  Legs  fuscous,  middle  and  posterior 
pair  strongly  mixed  with  whitish;  tibiae  and  tarsi  with  whitish 
rings.  Forewings  elongate,  moderate,  costa  straight,  hindmar^in 
not  waved,  oblique,  faintly  sinuate  inwards  on  lower  ^;  dull 
greyish-ochreous,  very  finely  dusted  and  strigulated  with  fuscous 
and  dark  fuscous ;  costa  finely  strigulated  throughout  with 
blackish;  a  fine  blackish  line,  slightly  curved  inwards,  from  costa 
at  y  to  inner  margin  at  ^;  a  black  transverse  discal  mark  at  end 
of  cell;  a  well  defined  fine  blackish  line,  starting  on  costa  just 
beyond  f ,  slightly  curved  inwards  and  reaching  half  across  wing, 
thence  twice  strongly  scalloped  and  reaching  nearly  to  beneath 
middle  of  cell,  thence  returning  and  ending  on  inner  margin 
before  anal  angle,  and  with  a  short  angulation  just  above  termina- 
tion ;  subterminal  whitish,  obscure,  edged  anteriorly  on  upper 
half  by  a  blackish  shade;  hindmarginal  area  more  blackish  than 
rest  of  wing;  veins  between  subterminal  and  hindmargin  outlined 
with  blackish;  a  fine  black  hindmarginal  line,  more  or  less  inter- 
rupted on  veins :  cilia  greyish-ochreous,  chequered  with  blackish. 
Hindwings  with  hindmargin  as  in  forewings;  colour  as  in  fore- 
wings,  but  inner  margin  more  strongly  marked;  first   line  and 
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-segmentSw  Anierinyr  legs  blackish,  middle  mud  posterior  pair 
greyish.  Foc^vinzs  ekxigmte-truingaljur,  hiiidmai:^:in  hardly 
waved,  bi>wed :  ashy  grey-mhitish,  mixed  with  blackish ;  coKtal 
eilge  finely  sptXted  with  black:  first  line  slender,  from  jt  inner 
margin,  reaching  half  acn>s$  ^ing-  immediately  followed  by  a 
second  similar  line;  median  shade  indistinct:  a  moderately  well 
defined  oblique  black  line  from  |  of  costa  to  jast  beyond  middle 
•  »f  inner  maigiu.  with  two  or  three  >harp  on  upper  foarth:  a 
moderate  thick  fascons  parallel  shade  beyond :  sabterminal 
dentate,  whitish,  preceded  by  a  similar  dai^  foscoas  line:  veins 
precedijig  subterminal  ni«.>re  or  les^s  outlined  with  black:  a  waved 
black  hindmarginal  line :  cilia  dark  fuscous,  with  a  black  sub- 
basal  line.  Hindwings  with  the  hindmargin  waved:  colour  as  in 
f«»re wings,  excepting  basal  half  of  wing,  which  is  much  lighter; 
uiedian  >hade  m«jdenite,  distinct,  blackish,  upper  thini  hardly 
traceable:  hindmarginal  line  and  cilia  as  in  forewin^r<- 

Broken  Hill,  N.S.W.:  three  spieeimens,  in  April  aiid  Au:nist. 

Selidosema  petrozona,  n>p. 

£.  :>0  mm.  H^ail,  thorax,  f»a!j;'i,  antennae  and  aV«i<.»men 
y»-il«jwi-h-«:ichnHja'*.  iacK-  i.iu^.-'ju^t  ru'or«M<l,  antennal  r^vtinations 
h  at  ;:rvau-^i  lenirth.  al^ioni^-n  with  blaoki-^h  >e^ineiital  rin:rs. 
I-/'«,r*>  fu>cous  |:-«>ieriMr  j»air  l:i;hi»T.  Forewini>  ek»n::ate-tri- 
axiinilar.  hiudmar;an  t:enily  wavefl.  pjunded :  li:rht  <.vhreous, 
fu^c«>u>  lioi^i:  c».r*tal  e-iixe  narrowly  lu>c».»us  lhn.»ui:hout:  tir^t 
line  hanlly  inao-ai/;r*,  li»wer  ha'.t  v»*ry  «/:r>-oure  :  mt^iian  ^^haiJe 
lU'k.*»»u%  traceable  ^.n  lower  half  uiily:  a  Kniatl  ubliiju*-  >ha«le  of 
fu'^oras  tPim  ini«i»iie  ••£  inner  margin  to  hin<lmar:^n  belo^  a}«ex, 
.iark«='r  jo^teri-jrly:  ^-uotenninal  whitish,  f«%tehoriy  e'iire^i  by  it^i 
i.wu  uiJth  with  fu>c«»U'»;  a  nne  fu^"«jii>  wave^i  hindmargiual  line: 
cilia  «»chrvMU--fuM.v>u>.  Hin-iwini:^  with  hindmargin  ua\e<l, 
pjun»i»^i:  o«jI«>ur  a**  in  foP'win;:'*.  except ini:  ba-^kl  area,  widch  is 
ii.;hter.  hr-i  line  aii-ient:  nie'iian  «-l;iiiie  MrKcurely  fuM.*ou^.  nearly 
>traii:ht:  an  eloniral-i',  bla-ki-h  di-cai  «loi  l»*-lween  ^hade  and 
^4fC4>nd  lin*-:  '-ecund   line   i/:a..ki-h.  twi.-e  ^-inuate,  ftjli-^we*]   by  a 
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moderately  broad  fuscous  parallel  shade;  subterminal  and  hind- 
marginal  lines  as  in  forewings;  cilia  as  in  forewings. 

Melbourne,  Victoria;  two  specimens,  in  January. 

In  the  excursaria  group. 

Selidosema  diaoramma,  n.sp. 

$.  23  mm.  Head,  palpi,  thorax  and  abdomen  dull  ochreous- 
fuscous,  finely  and  densely  irrorated  with  whitish,  abdomen  with 
blackish  segmental  bands,  finely  edged  posteriorly  with  whitish, 
face  fuscous.  Antennae  fuscous,  ciliation  4,  apical  fourth  simple. 
Legs  fuscous,  tibiae  and  tarsi  with  whitish  rings.  Forewings 
elongate- triangular,  hind  margin  faintly  waved;  fuscous  or  dull 
ochreous-fuscous,  finely  and  densely  irrorated  with  whitish;  lines 
tine,  black,  distinct;  first  waved,  from  costa  at  \  to  base  of  inner 
margin,  angulated  outwards  beneath  costa,  and  anteriorly  through- 
out by  a  fine  fuscous  shade;  median  shade  obsolete;  a  blackish 
discal  dot  at  end  of  cell;  second  line  gently  waved,  from  costa  at 
J,  curved  inwards  to  beneath  and  beyond  discal  spot  and  ending 
on  inner  margin  in  middle,  posteriorly  edged  by  a  fine  fuscous 
shade  throughout;  a  small  mark  in  middle  of  disc  touching  second 
line;  subterminal  waved,  obscurely  whitish;  a  fine  black  hind- 
marginal  line,  becoming  somewhat  dot-like  on  veins  :  cilia 
ochreous-fuscous.     Hind  wings  with  hind  margin  waved;  colour  as 
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T)lackish  scales;  markings  black,  obscure;  a  moderate  line,  twice 
dentate,  from  costa  at  ^  to  inner  margin  at  ^;  a  narrow  median 
shade,  strongly  curved  outwards  above  middle,  from  costa  in 
middle  to  middle  of  inner  margin;  second  line  shaped  as  median 
shade,  somewhat  interrupted  on  and  above  curve,  from  costa  at 
about  j  to  inner  margin  at  §  and  gently  curved  inwards  above 
inner  margin;  subterminal  dot-like,  obscure;  a  fine  waved  hind- 
marginal  line,  sometimes  interrupted  on  veins :  cilia  blackish- 
fuscous.  Hindwings  with  hindmargin  sinuate  above  and  below 
middle,  causing  anal  angle  to  become  somewhat  prominent ; 
whitish,  somewhat  fuscous- tinged  around  hindmargin  and  apex; 
a  blackish  discal  dot;  a  Rne  blackish  hindmarginal  line;  second 
line  blackish,  obscurely  indicated  by  a  row  of  fuscous  dots,  more 
pronounced  on  underside;  cilia  whitish. 

Broken  Hill,  N.S.W.;  seven  specimens  during  April  and  May. 

PTSALIOINA. 
Sedenia  xeroscopa,  n.sp. 

(J9.  19-22  mm.  Head,  thorax,  palpi  and  antennae  light 
ixihreous-fuscous,  posterior  half  of  thorax  and  abdomen  grey- 
whitish,  palpi  beneath  whitish.  Legs  ochreousfuscous,  posterior 
pair  greyish.  Forewings  elongate-triangular,  costa  somewhat 
sinuate  from  base  to  middle,  hindmargin  obliquely  rounded 
beneath;  light  ochreous-fuscous,  darkest  along  costa  and  hind- 
margin; an  obscure,  moderately  straight  dark  fuscous  line,  from 
j  of  costa,  gently  curved  to  beneath  cell,  thence  proceeding  to 
inner  margin  at  5,  more  obscure  on  lower  half;  a  dull  whitish 
spot  on  costa,  preceding  line;  an  obscure  fuscous  discal  spot  at 
end  of  cell :  cilia  greyish-ochreous,  with  fuscous  median,  terminal, 
and  basal  lines.  Hind  wings  greyish;  a  fuscous  discal  spot:  a 
gently  curved  fuscous  line  from  costa  at  J,  towards  inner  mar<;in 
in  middle  but  not  reaching  it;  cilia  greyish,  fuscous-tinged  at 
base.     Markings  of  wings  strongly  produced  on  underside. 

Broken  Hill,  N.S.W.;  four  specimens,  in  September. 
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Sedbnia  polydesma,  n.sp. 

(J.  16  mm.  Head,  thorax  and  palpi  whitish,  mixed  with 
ochreous-fuscous,  patagia  ochreous-fuscous.  AntennsB  fuscous, 
obscurely  annulated  with  white.  Legs  fuscous,  posterior  pair 
whitish,  tibiai  with  one  or  two  obscure  fuscous  bands,  anterior 
coxse  greyish-ochreous.  Abdomen  light  ochreous.  Forewings 
elongate- triangular,  costa  nearly  straight,  hindmargin  rounded; 
grey-whitish,  sprinkled  with  ochreous-fuscous  scales,  which  tend 
to  form  3  moderate  transverse  fasciae;  1st  from  ^  costa  to  J  inner 
margin,  mixed  with  blackish  and  constricted  on  inner  margin; 
2nd  more  obscure,  from  about  §  of  casta  to  inner  margin  just 
before  anal  angle;  3rd  irregularly  waved,  starting  from  a  black 
spot  on  costa  at  ^,  finely  attenuated  at  |,  and  appearing  to  join 
second  line  above  anal  angle  :  cilia  greyish-ochreous,  mixed  with 
blackish,  more  pronounced  round  apex  and  middle  of  hindmargin. 
Hindwings  light  fuscous,  with  two  darker  fuscous  transverse 
fascia?,  obscure,  one  from  j  of  costa,  the  other  from  middle  of 
costa.  both  reaching  half  across  wing,  thence  lost  in  general 
ground  colour;  a  fine  line  of  fuscous  scales  along  hindmargin; 
cilia  greyish,  with  a  faint  fuscous  median  line. 

Broken  Hill,  N.S.W.;  three  specimens,  in  Octol)er. 
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whole  of  the  markings  are  lost  in  general  ground  colour,  excepting 
the  two  orange  spots,  which  then  become  more  pronounced:  cilia 
grey-whidsh,  chequered  with  blackish  scales  at  base,  and  with  a 
fuscous  median  line.  Hindwings  fuscous,  darker  round  hind- 
margin;  cilia  whitish. 

Broken  Hill,  N.S.W.;  five  specimens,  in  May  and  June. 

EasOy  known  by  the  orange-red  spots  on  forewings;  it  is  allied 
somewhat  to  liehenopa.  Lower. 

PSYCHINA. 

P8TCHIDJE. 

OiKBTECIS   GTMNOPHASA,  n.sp. 

^.  20  ram.  Head,  thorax  and  palpi  dull  ochreous-fuscous. 
Antennae  dark  fuscous,  pectinations  blackish,  about  6  at  greatest 
length.  Legs  ochreous- fuscous.  Abdomen  ochreous.  Forewings 
elongate,  posteriorly  slightly  dilated,  costa  nearly  straight,  hind- 
margin  rounded;  whitish,  faintly  ochreous- tinged:  a  fine  fuscous 
costal  streak,  attenuated  at  extremities,  from  base  to  near  apex: 
cilia  whitish.     Hindwings  whitish;  cilia  as  in  forewings 

Broken  Hill,  N.S.W.;  two  specimens,  in  March. 

ZEUZE&IDf. 

Zeuzera  xecroxantha,  n.sp. 

(^.  36-40  mm.  Head  and  face  pale  ochreous.  Palpi  black 
Thorax  whitish,  strongly  mixed  with  black  on  posterior  half,  patagia 
whitish.  Abdomen  whitish,  with  moderately  broad  suflPiised 
segmental  rings,  anal  tuft  black.  Antennae  blackish,  whitish  on 
ba.Hal  half,  pectinations  blackish.  Legs  blackish,  middle  and 
posterior  pair  with  obscure  whitish  tarsal  rings.  Forewings  very 
elongate,  costa  nearly  straight,  hindmargin  gently  rounded, 
oblique;  white,  with  black  markings:  all  veins  more  or  less  out- 
lined with  yellow;  a  moderate  cuneiform  spot  on  costa  at  ^,  its 
apex  reaching  ^  across  wing,  between  this  and  base  are  3  moderate 
costal  spots,  nearly  equidistant;  a  second,  somewhat  outwardly 


40 


NEW   AUSTRALIAN   LEPIDOPTBRA, 


oblique,  more  or  less  cuneiform  spot,  apex  obtuse,  from  costa  at 
§,  reaching  nearly  ^  across  wing,  preceded  on  costa  by  2  equi- 
distant spots;  2  or  3  irregular  spots  on  costa  between  apex  and 
second  cuneiform  spot;  lower  half  of  wing  more  or  less  completely 
irrorated  with  large  spots,  not  reaching  apex  or  base,  learing 
lower  ^  of  hindmargin  clear;  a  moderate  elongate  clear  whitish 
space  aboTe  inner  margin  at  J;  3  or  4  narrow  blackish  rings  on 
lower  §  of  hindmargin  :  cilia  whitish,  chequered  with  black  at 
extremities  of  veins.  Hindwings  with  hindmargin  rounded, 
somewhat  sinuate  in  middle;  whitish,  strongly  irrorated  through- 
out with  fuscous,  except  on  base  of  costa  and  basal  third  of 
inner  margin;  markings  towards  hindmargin  more  blackish;  cilia 
as  in  forewings,  except  inner  marginal  f  which  is  white. 
Broken  Hill,  N.S.W.;  two  specimens,  in  October. 

TINEINA. 


(ECOPHOSID£. 
EULECHRIA    PHOTINOPIS,  n.sp. 

^9.  24-25  mm.  Head,  thorax,  palpi  and  antennse  fuscous, 
second  joint  of  palpi  internally  grey-whitish,  apical  third  of 
terminal  joint  ochreous-yellowish.     Legs  fuscous,  tibiae  and  tarsi 
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In  the  nutle^lla  groap.  Recalls  species  of  PhUxopola  in  general 
appearance;  the  strong  antennal  pecten,  howe\  er,  removes  it  from 
that  genus. 

EULECHRIA    ERIOPA,  n.sp. 

^.16  mm.  Head,  thorax,  palpi  and  antenns  white,  antenns 
faintly  annulated  with  foscous.  Abdomen  greyish.  Legs  fuscous, 
strongly  mixed  with  whitish,  posterior  pair  greyish.  Forewings 
elongate,  moderate,  costa  gently  arched,  hindmargin  obliquely 
rounded;  white:  costa  narrowly  fuscou.s  on  anterior  third;  a  fine 
sliort  line  from  base  to  J,  very  obscure  ;  some  fuscous  scales 
beneath  middle  of  cell ;  hindniar;;nnal  and  apical  areas  mixed 
with  fuscous,  es$pecially  immediateU'  before  a{iex  on  costa :  cilia 
whitish,  mixed  with  a  few  fuscous  scalers  ochreous  at  bas«;. 
Hind  wings  grey,  fuscous-tinged:  cilia  greyish  ochreous. 

Broken  Hill,  N.S.W.;  two  specimens,  in  C>ctober. 

EULECHEIA    PEXTJkSPILA,  nsp. 

(^9.  19-22  mm.  Head,  thorax,  palpi  and  antennae  ashy-grey- 
whitish,  palpi  beneath  mixed  with  whitish.  Leg>  ;;a^y-whiii>h, 
anterior  and  middle  pair  infuscated.  Abdomen  greyi>h-^jchre<^ua^ 
with  greyish  segmental  rin;r^.  Forewings  elongate,  m«xlemie, 
rather  narrow,  costa  gently  arched,  hindmannn  oblique:  a-^hy- 
grey-whitish,  with  dark  fuscous  ma^kim^•:  five  moderate  spots, 
first  on  fold  at  J,  seoi>Dd  ju>t  below,  thini  at  end  of  cell,  fourth 
just  below  third,  fifth  before  hindrnargin  in  a  direct  line  ^ftith 
first  and  third;  sotDeti[ue>  a  fine  blackish  line  al^n^j  fold  and 
lower  margin  of  cell,  but  this  is  seneraily  «>»r>-ji»-le :  riiia  a*liy- 
grey- whitish,  obscurely  che»|uered  with  tu*icous  at  t-xtremiti*^  of 
veins.  Hindmargin  gre3ri>h-f u«io »u^ ;  cilia  in>^vi*»h.  <^omewliat 
ochreoas  at  base. 

Broken  Hill,  N.:?.W.:  two  ^^pecimens  in  May. 

Li3(OQnicHji  PCDICA,  n-^p. 

^.  20  mm.  Head,  thorax  and  palpi  whitish,  faintly  ochrei^v 
tinge<L  Anteiuue  fa*!Oja«s,  mix^^J  with  whitish.  l>g»>  g^*'y- 
whitish,  antierv >r  and  middle  pair  <^jme what  inf oftcatedu     A  txUjfitfn 
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ochreous,  with  silvery-grey  segmental  bands.  Forewings  elongate^ 
moderate,  costa  gently  arched,  hindmargin  obliquely  and  gently 
rounded;  ochreous-whitish  ;  costal  edge  obscurely  and  narrowly 
white;  extreme  costal  edgfe  towards  base  fuscous;  a  fuscous  dot 
in  disc  at  J  from  base;  a  second,  very  obscure,  below  and  before 
first,  and  a  third,  larger,  at  end  of  cell  :  cilia  whitish-ochreous, 
tips  greyish.  Hindwings  whitish;  cilia  whitish,  slightly  ochreoua 
at  base. 

Broken  Hill,  N.S.W.;  two  specimens,  in  August. 

Judging  from  the  description  of  L.  rycnoptera^  Meyr.,  this 
species  is  in  the  immediate  neighbourhood. 

Trachyntis  erkrocosma,  n.sp. 

(J.  26  mm.  Head  and  palpi  pale  flesh-colour,  second  joint  of 
palpi  externally  fuscous  at  base,  terminal  joint  fuscous- tinged. 
Thorax  pale  reddish.  Abdomen  ochreous.  Legs  fuscous,  tibise 
somewhat  reddish-tinged,  posterior  pair  ochreous  Forewings 
elongate,  slightly  dilated  posteriorly,  costa  slightly  arched  at 
base,  thence  straight,  apex,  rounded,  hindmargin  obliquely 
rounded  ;  ochreous,  more  or  less  suflFused  with  reddish-pink, 
except  beneath  costa  on  basal  §,  which  is  ochreous;  a  moderate 
elongate  black  dot  on  fold  before  J;  a  second,  larger  and  roundish 
fthiiTt^  \uv\  iti  yiitid  fust:  fi  tiunl  ohiit|uely  plaecfl  at  end  of  cell;  a 
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abdomen  fuscous,  basal  joint  of  antennie  reddish.  Legs  oehreous, 
somewhat  inf  uscated.  Forewings  elongate,  moderate,  costa  gently 
arched,  hindraargin  obliquely  rounded ;  pale  flesh,  more  or  less 
suffused  with  patches  of  reddish  ferruginous,  especially  towards 
apex  and  hindmargin,  and  very  finely  irrorated  throughout  with 
blackish;  a  suffused  blackish  mark  at  base;  a  moderate  whitish 
spot  in  middle,  at  J  from  base,  more  or  less  encircled  with  reddisli- 
fuscous;  a  similar,  more  distinct,  spot  at  end  of  cell,  beneath 
which  is  an  irregular  blackish  mark  going  towards  anal  angle;  a 
suffused  blackish  mark  along  hindmargin  near  base;  an  oblique 
suffused  blackish  mark  from  costa  at  ^  reaching  half  across  wing; 
a  suffused  row  of  blackish  dots  along  hindmargin  and  apical  fifth 
of  costa  :  cilia  greyish  (imperfecta  Hind  wings  dark  fuscous  ; 
cilia  dark  fuscous. 

Warregu,  N.S.W.;  one  specimen  (Coll.  Lyell). 

Obscurely  marked  but  quite  distinct. 

Up  to  the  present  the  genus  Trachyntis  has  not  been  observed 
outside  of  Western  Australia. 

Nrpuogkxbs  basatra,  n.sp. 

(Jj.  2S-30  ram.  Head,  palpi  and  th<>ra.x  fleshy-pink.  Alxlo- 
nien  greyish-oclireous.  Anterior  and  middle  legs  dark  fuscous, 
posterior  pair  greyish-ochreous  ;  all  with  more  or  less  whitish 
tarsal  rings.  Forewings  elongate,  moderate,  costa  jicntly  arched, 
hindmargin  obliquely  roundefl  :  fleshy-red,  minutely  irrorated 
throughout  with  fuscous ;  a  very  sharply  defined  short  black 
elongate  mark,  on  inner  margin  close  to  base,  appearing  somewhat 
raised;  a  moderate  fuscous  dot  in  disc  at  \  from  base,  slightly 
alx)ve  middle:  a  second,  similar,  immediately  l^elow  and  before  it, 
and  a  third  at  end  of  cell;  in  some  specimens  with  a  fleshy  spot 
imme<liately  below;  sometimes  the  whole  of  the  forewings  are 
infuscate<l,  obliterating  the  discal  dots  but  leaving  the  fleshy  spot 
well  defined  and  surrounded  with  fuscous :  cilia  fleshy-red,  mort* 
or  less  mixed  with  fuscous,  sometimes  ochreous-fuscous.  Hin<l- 
wings  pale  fuscous;  cilia  ochreous-grey,  with  a  blackish -fuscous 
basal  line. 
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Broken  Hill,  N.S.W. ;  not  uncommon  in  August,  September 
and  October.  It  is  a  sluggish  insect  and  usually  falls  to  the 
ground  when  disturbed. 

Although  showing  some  variation  in  the  ground  colour  of  the 
forewings,  it  is  an  easily  recognised  species  by  the  sharply  defined 
black  basal  mark,  which  is  always  present. 

Nephogenes  crassixervis,  n.sp. 

(J9.  18-22  mm.  Head,  palpi,  antennie  and  thorax  ashy-grey- 
fuscous,  palpi  l>eneath  darker  fuscous,  basal  joint  of  antennae 
somewhat  whitish,  ciliations  1.  Anterior  and  middle  legs  dark 
fuscous,  posterior  pair  whitish-ochreous.  Abdomen  greyish, 
segmental  margins  whitish.  Forewings  elongate,  moderate,  casta 
gently  arched,  hindmargin  oblique,  gently  rounded;  ashy-grey- 
whitish,  becoming  more  whitish  in  cell  and  towards  hindmargin 
and  apical  area;  a  blackish  line  from  base,  continued  along  lower 
margin  of  cell,  thence  right  around  to  upper  margin,  sometimes 
the  whole  of  the  cell  is  outlined  with  black,  but  the  upper  margin 
is  generally  obscure;  a  moderate,  generally  distinct,  elongate  spot 
in  cell  at  \-  from  base,  sometimes  very  obscurely  continued  right 
through  cell ;  two  or  three  more  or  less  confluent  dark  fuscous 
elongate  marks  on  upper  margin  of  posterior  end  of  cell;  veins 
towards  hindmargin  more  or  less  finely  outlined  with  fuscous : 
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orange-yellow.  Legs  dark  fuscous,  posterior  pair  yellow.  Fore- 
wings  elongate,  moderate,  costa  gently  arched,  hindmargin  oblique, 
gently  rounded;  dark  ashy-fuscous;  sometimes  a  darker  fuscous 
patch  on  costa  at  J,  obscurely  continued  across  wing  to  anal  angle, 
more  pronounced  at  end  of  cell :  cilia  ashy-grey-whitish,  tips  more 
whitish;  a  few  yellowish  scales  at  base  near  anal  angle.  Under- 
side of  wing  strongly  mixed  with  yellow;  median  area  blackish. 
Hind  wings  bright  orange-yellow;  apex  blackish,  shortly  continued 
along  hindmargin  and  costa ;  a  small  patch  of  black  scales  at 
liase;  cilia  yellow,  more  or  less  mixed  with  fuscous. 

$.  22-24  mm.  Fore  wings  as  in  (J,  but  more  whitish  and  with 
a  fine  distinct  whitish  costal  streak  throughout,  indications  of  a 
tine  whit<>  line  from  base  in  middle  to  J  :  cilia  as  in  ^.  Hind- 
wings  dull  ochreous,  more  or  less  infuscated  on  apical  half:  cilia 
as  in  (J. 

Broken  Hill,  N.S.W.;  common  in  August;  beaten  from  Banmi 
biflora,  the  leaves  of  which  are  an  arlmirable  imitation  of  the 
f brewings  of  the  species;  the  9  i**  much  more  retired  in  habit. 
The  only  known  species  with  yellow  hind  wings. 

T  have  dedicated  this  pretty  and  interesting  little  species  to  my 
mother,  not  so  much  for  her  entomological  knowledge,  but  in 
j^rateful  recognition  of  her  unvarying  kindness  in  attending  to 
my  large    collection  during   my  sojournings    in    the   pursuit  of 

entomology. 

Nepiiogenks  atrisignis,  n.sp. 

^9.  28-30  mm.  Head,  palpi,  thorax,  antennje  and  abdomen 
ashy-fuscous,  base  of  second  joint  of  palpi  whitish  and  with  a 
white  ring  at  apt^x,  terminal  joint  mixed  with  whitish.  L<»gs 
dark  fuscous,  tibia*  with  whitish  rings,  posterior  legs  ochreous- 
whitish.  Abdomen  fuscous,  becoming  blackish  on  anal  segments, 
anal  tuft  pale  yellowish-ochreous.  Forewings  elongate,  moderate, 
costa  gently  arched,  apex  rounded,  hindmargin  obliquely  rounded; 
dark  ashy-grey-fuscous,  sprinkled  with  white,  and  with  ferruginous 
on  costa  and  hindmargin;  a  row  of  black  disconnect^'d  subcostal 
s|K>ts  along  upper  median  vein;  a  similar  row  along  lower  median; 
n  black  lunate  mark  at  end  of  cell;  three  elongate  black  longi- 
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tudinal  marks,  from  near  base  above  inner  margin;  a  large  blotch 
of  dull  white  immediately  beyond  lunate  mark,  bounded  pos- 
teriorly by  a  band  of  dull  ferruginous  along  hindmargin;  veins 
l^etween  blotch  and  hindmargin  neatl}'  outlined  with  black  :  cilia 
fuscous,  mixed  with  ferruginous,  and  with  a  greyisli  median  line. 
Hind  wings  elongate-ovate,  slightly  sinuate  on  inner  margin  near 
base;  pale  greyish;  cilia  greyish,  with  fuscous  basal  and  sub- 
terminal  lines. 

Broken  Hill,  N.S.W.;  two  specimens  at  light,  in  May. 

Allied  to  the  following  species. 

Nephogenes  erebomorpha,  n.sp. 

(J$.  38-42  mm.  Head,  palpi,  thorax  .and  antenna^  dark  fus- 
cous, palpi  beneath  greyish.  Legs  dark  fuscous,  obscurely  ringed 
with  whitish  except  coxa?,  posterior  pair  greyish-ochreous. 
Abdomen  ochreous-grey,  anal  tuft  yellowish.  Forewings  very 
elongate,  moderate,  costa  gently  arched,  hindmargin  obliquely 
rounded;  blackish-fuscous,  sparsely  mixed  with  whitish;  a  fine 
whitish  line  along  upper  margin  of  cell,  dotted  throughout  with 
fine  black  spots;  a  somewhat  interrupted  black  line  along  lower 
margin  of  cell,  and  continued  at  end  of  cell  to  meet  extremity  of 
first-mentioned  line;  veins  faintly  indicated  in  black  towards 
hindmargin;  a  hindmarginal  row  of  elongate  black  dots:  cilia 
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gently  arched,  apex  round-pointed,  hinduiargin  obliquely  rounded; 
ashy-grey,  densely  sufiused  with  white,  especially  in  disc  and 
towards  hindmargin;  a  blackish  streak  along  lower  median  vein, 
but  not  nearly  reaching  base;  an  indistinct  blackish  crescentic 
mark  at  end  of  cell;  a  dull  suffused  fuscous  patch  immediately 
below,  absent  in  some  specimens;  all  veins  more  or  less  outlined 
with  fuscous :  cilia  greyish,  mixed  with  fuscous,  and  with  a 
4iarker  irregular  basal  line.  Hind  wings  pale  greyish;  cilia  pale 
greyish-och  reous. 

Broken  Hill,  N.S.W.;  five  specimens,  in  May  and  June. 

Macrobathra  philopsamma,  n.sp. 

(J.  20,  9.  22  mm.  Head  dull  ochreous;  palpi  ochreous,  apex 
of  second  and  median  third  of  terminal  joint  fuscous.  Abdomen 
ochreous.  Antennje  and  thorax  fuscous,  patagia  fuscous.  I^gs 
ochreous-white,  strongly  banded  with  fuscous.  Forewiiigs  elon- 
gate-lanceolate; dark  bronzy-fuscous,  with  whitish-oc^hreous  mark- 
ings; a  small  spot  at  base,  sometimes  absent;  three  somewhat 
cuneiform  spots  on  costa,  at  \,  i,  and  about  },  from  each  of  which 
proceeds  an  oblique  irregularly  suffused  dentate  line  towanls 
inner  margin,  sometimes  reaching  it,  but  i^enerally  lost  in  gen(M-al 
ground  colour  at  J  of  length  :  cilia  dark  fuscous,  tips  greyish. 
Hind  wings  t)chreous-fuscous,  somewhat  darker  towards  apex; 
cilia  ochreous-fuscous,  becoming  darker  round  apex. 

Semaphore,  South  Australia;  five  specimens,  in  November. 

GELECHIADJE. 

Atasthalistis  kuchkoa,  n.sp. 

(J.  15  mm.  Head  and  thorax  pale  floshy-(x:hreous.  Abdomen 
fuscous,  anal  tuft  yellowish.  (.Vntennje  broken).  Anterior  legs 
<lark  fuscous,  posterior  and  middle  pair  ochreous-whitish.  Palpi 
fuscous.  Forewings  elongate,  dilated  posteriorly,  costa  slightly 
arched  at  base,  thence  straight,  apex  round-pointed,  hindmargin 
nearly  straight,  sinuate  in  middle;  pale  fleshy-ochreous,  with  a 
few  scattered  blackish  striguhe;  a  well  defined,  somewhat  elongate. 
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cuneiform,  blackish  patch,  edged  with  whitish,  on  cost-a  before 
middle,  hardly  reaching  ^  across  w^ing,  attenuated  anteriorly; 
costa  between  base  and  patch  spotted  with  fuscous;  an  interrupted 
series  of  about  10  fine  elongate  blackish  spots,  from  costa  at  about 
f ,  around  hindmargin,  and  ending  on  anal  angle,  those  on  hind- 
margin  being  placed  on  a  much  paler  ground  colour :  cilia  pale 
fleshy-pink,  with  3  darker  lines  throughout,  basal  thickest. 
Hind  wings  with  apex  prominent;  bright  orange,  posterior  half  of 
wing  dark  fuscous,  darkest  at  apex;  cilia  fuscous,  paler  on  inner 
margin. 

Brisbane,  Queensland;  one  specimen,  in  December. 

GbLBCHIA  (1)    MESOLEUCA,  n.sp. 

J.  20  mm.  Head  and  palpi  white,  terminal  joint  of  palpi 
blackish,  second  joint  nearly  smooth,  not  grooved.  Antennae  f . 
black  faintly  annulated  with  white,  basal  ^  blackish  laterally. 
Thorax  blackish,  with  two  broad  whitish  longitudinal  stripes 
throughout.  Abdomen  silvery-grey.  Anterior  and  middle  legs 
blackish,  strongly  suffused  with  whitish,  posterior  pair  whitish. 
Forewings  narrow,  elongate;  costa  hardly  arched,  apex  pointed; 
blackish;  a  broad  white  longitudinal  median  streak  from  base  to 
apex  ;  an  elongate,  somewhat  indistinct,  blackish  spot  before 
middle,  resting  on  lower  half  of  ground  colour;  a  well  defined 
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fuscous  apical  and  basal  rings  on  each  joint.  Antennae  somewhat 
annulated  with  fuscous,  all  legs  with  fuscous  bands  somewhat 
indistinct.  Forewings  elongate,  moderate,  costa  gently  arched, 
hindmargin  obliquely  rounded  j  fleshy-ochreous,  with  fuscous 
purple  markings,  more  or  less  edged  with  black;  six  costal  spots 
))etween  base  and  apex,  3  anterior  largest,  equidistant,  posterior 
3  much  smaller  and  closer  together;  a  large  quadrate  spot  at  base, 
reaching  to  ^  along  inner  margin,  much  constricted  on  costaj  a 
(]uadrate  spot  in  middle  of  disc  at  ^  from  base;  a  similar  but 
smaller  spot  at  end  of  cell;  an  obscure  fuscous  suffusion  towards 
apex;  an  obscure  fuscous  hindmarginal  line,  somewhat  interrupted, 
e<lged  internally  with  a  fine  line  of  ground  colour  :  cilia  fleshy- 
ochreous,  fuscous-tinged.  Hindwings  with  the  apex  hardly 
pointed;  termen  hardly  sinuate;  greyish-fuscous;  cilia  greyish, 
with  a  faint  fuscous  subbasalline. 

Parkside,  South  Australia;  five  specimens,  in  August. 

A  Hied  to  G\  hcemckspilay  Ix)wer. 

Gelechia  dictyomorpha,  n.sp. 

^.  20  mm.  Head,  palpi  and  thorax  light  ochreous,  terminal 
joint  of  palpi  with  fuscous  subapical  ring,  thorax  with  a  whitish 
posterior  spot.  Antennaj  nearly  J,  fuscous.  Alxlomen  ochreous, 
posterior  third  fuscous-blackish.  Legs  ochreous-fuscous,  posterior 
pair  ochreous,  slightly  infuscated.  Forewings  elongate,  moderate, 
costa  gently  arched,  apex  hardly  pointed,  hindmargin  oblique; 
light  ochreous,  finely  reticulated  with  fuscous  and  dark  fuscous, 
which  coalesces  in  disc  at  J  so  as  to  form  a  fuscous  blotch,  indi- 
cating nie<lian  portion  of  a  transverse  fascia;  a  similar,  yet  more 
<»bscure,  fascia  at  end  of  cell,  margins  indistinct;  costal  edge  from 
base  to  termination  of  second  fascia  more  fuscous  ;  a  narrow 
iibscure  fuscous  hindmarginal  band  :  cilia  greyish.  Hindwings 
with  termen  slightly  sinuate ;  greyish  ;  cilia  greyish,  ochreous- 
tiiiged  at  base. 

Broken  Hill,  N.S.W.;  two  si)ecimens,  in  September. 
4 
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Gelechia  orthanotos,  n.sp. 

9.  12  mm.  Head,  antennse,  palpi,  thorax  and  legs  whitish- 
ochreous,  terminal  joint  of  palpi,  and  posterior  |  of  second  fuscous 
beneath,  patagia  fuscous.  Abdomen  blackish,  anal  tuft  whitish- 
ochreous.  Forewings  elongate,  moderate,  apex  hardly  pointed, 
hindmargin  oblique;  whitish-ochreous;  a  thick  straight  blackish 
line  from  base  in  middle,  continued  direct  through  to  J,  with 
very  faint  indications  of  its  continuance  tn  hindmargin  below 
apex,  where  it  becomes  less  obscure,  and  edged  l)eneath  by  a  pale 
yellowish  patch;  a  few  obscure  fuscous  scales  along  costa  and 
hindmargin  :  cilia  ochreous- whitish,  mixed  with  a  few  fuscous 
scales.  Hind  wings  with  apex  pointed,  termen  not  sin  uate  beneath ; 
dull  bronzy-fuscous;  cilia  about  ^,  whitish-ochreous. 

Stawell,  Victoria;  one  specimen,  in  November. 

Xenolechia  peltosema,  n.sp. 

9.  9  mm.  Head,  palpi,  antennae  and  thorax  ochreous, 
antennae  annulated,  fuscous,  second  joint  of  palpi  strongly  infus- 
cated  externally,  terminal  joint  with  apical  and  median  fuscous 
rings.  Legs  dark  fuscous,  tibi«  and  tarsi  banded  with  white. 
Abdomen  greyish.  Forewings  elongate,  moderate,  costa  hardly 
arched,  apex  pointed,  hindmargin  very  oblique;  dull  ochreous;  a 
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Thorax  yellowish,  mixed  with  fuscous-purplish,  patagia  fuscous- 
purplish,  with  an  oraoge  spot  posteriorly.  Fore  wings  moderate, 
slightly  dilated  posteriorly,  costa  hardly  arched,  apex  somewhat 
pointed,  hindmargin  nearly  straight,  oblique;  fuscous-purplish; 
markings  dull  orange;  a  narrow  somewhat  dentate,  inwardly 
oblique  fascia,  from  costa  beyond  ^,  to  inner  margin  at  ^,  emitting 
an  obscure  cuneiform  spot  from  anterior  edge  below  middle 
towards  base;  a  large  roundish  spot  in  disc  at  },  almost  reaching 
margins;  a  small  elongate  spot  on  costa  near  apex;  a  few  blackish 
scales  at  apex :  cilia  yellow,  with  a  row  of  more  or  less  interrupted 
black  marks  at  base.  Hindwings  with  apex  produced;  termen 
sinuate  beneath  apex;  dull  bronzy-fuscous;  cilia  fuscous. 
Rockhampton,  Queensland;  two  specimens,  in  January. 

PLUTELLIDJE. 
HOMADAULA   C08CIN0PA,  n.sp. 

9.  14  mm.  Head,  thorax,  palpi  and  antennsB  blackish. 
Abdomen  fuscous.  Legs  fuscous,  anterior  and  middle  pair  mixed 
with  whitish,  tarsi  with  whitish  rings,  posterior  pair  greyish. 
Forewings  elongate,  moderate,  costa  gently  arched,  hindmargin 
oblique;  whitish,  irrorated  with  small  black  spots,  more  or  less 
arranged  in  transverse  series,  becoming  more  dense  on  margins, 
leaving  a  basal  patch  of  ground  colour  much  whiter;  an  obscure 
elongate,  somewhat  cuneiform  spot  of  black,  from  costa  at  ^  to 
apex,  reaching  more  than  half  across  wing  :  cilia  dark  fuscous. 
Hindwings  fuscous;  somewhat  bronzy;  cilia  light  fuscous. 

Broken  Hill,  N.S.W.;  three  specimens,  in  March. 
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DESCRIPTIONS  OF  NEW  SPECIES  OF  AUSTRALIAN 
RHOPALOCERA. 

By  G.  a.  Watbrhouse,  B.Sc,  B.E. 

(Plate  i.) 
Ogyris  lANTHis,  sp.nov. 

(Plate  i.,  figs.  1-4.) 

(J.  36  mm.  Head  fuscous;  palpi  fuscous-grey;  antennae  fuscous, 
l>ecoming  fuscous-red  at  their  distal  ends,  slightly  lighter  on  the 
underside  and  faintly  annulated  with  white;  thorax  black,  with 
long  grey  hairs  at  the  sides. 

Abdomen.—  Upperside  purplish-fuscous,  underside  fuscous-grey. 

Upperside. — Light  silvery  electric  blue  margined  with  blackish- 
fuscous. 

Anterior  wing. — A  band  bounded  by  the  costa  and  subcostal 
vein  blackish-fuscous,  beginning  from  the  base  of  the  wing  and 
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Abdominal  groove  grey,  becoming  darker  near  the  anal  angle, 
speckled  with  light  blue.  The  remainder  of  wing  light  electric 
blue. 

Underside. — Anterior  wing  with  the  costal  margin  from  base  to 
apex,  and  the  termen  |  from  apex  lilac-fuscous,  widest  at  apex. 
Cell  fuscous,  the  dorsum  fuscous-grey.  Markings  as  follows — 
in  the  cell  close  to  the  base  an  oval  fuscous  spot  faintly  margined 
with  white  ;  in  middle  of  cell  a  large  oblong  black  spot  extending 
across  the  cell,  margined  with  pale  electric  blue;  just  at  the 
termination  of  cell  another  oblong  black  spot  margined  with 
electric  blue.  Below  each  of  the  foregoing  spots  is  a  blackish- 
fuscous  blotch  without  a  border  and  outside  the  cell.  At  |  of 
the  distance  from  base  is  a  series  of  five  small  fuscous-black  spots 
arranged  parallel  to  the  termen,  all  but  the  lowest  being  margined 
with  white;  a  faint  irregular  fuscous  band  situated  beyond  and 
parallel  to  these  last 

Posterior  wing. — Greneral  colour  lilac-fuscous,  darker  fuscous 
along  the  termen,  a  dark  fuscous  blotch  at  anal  angle.  The 
whole  wing  is  marked  with  faint  fuscous  marks  arranged  concen- 
trically with  the  margins  in  one  or  more  rows;  these  last  are  ill 
defined  and  variable  in  different  specimens.     Cilia  fuscous. 

9  37  mm.     Head,  palpi,  antenna,  thorax  and  abdomen  as  in  ^. 

Upperside. — Pale  orange  yellow,  very  broadly  margined  with 
dark  fuscous-black. 

Anterior  wing. — The  dark  bands  as  in  ^,  but  much  broader, 
extending  along  the  costa  halfway  into  the  cell,  much  broader 
along  the  termen  and  tomus  or  lower  angle,  and  extending  along 
the  greater  part  of  the  dorsum,  the  base  fuscous-black.  The 
remainder  of  the  wing  orange-yellow,  except  the  distal  end  of  cell 
which  is  fuscous- black. 

Posterior  wing. — Fuscous- black,  with  a  very  faint  orange 
colouring  just  below  the  cell  towards  the  anal  angle,  the 
abdominal  groove  fuscoun-grey.  Dorsum  prolonged  outwanis 
along  the  veins. 

Underside. — Anterior  wing  with  the  base,  costal  margin,  and 
termen  to  ]  from  apex  lilac-fuscooK.     Tomus  and  ^  the  dorsum 
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fuscous-grey,  the  rest  of  the  wing  orange-yellow,  with  the  mark- 
ings as  follows — the  oval  fuscous  spot  margined  with  white 
near  base  of  cell,  a  blackish  spot  margined  with  electric  blue  in 
the  middle  of  cell,  and  a  similar  one  at  end  of  cell  as  in  ^ .  The 
blotches  below  the  cell  are  not  shown.  The  first  series  of  spots 
is  represented  by  three  blue-margined  black  spots,  and  the  outer 
KCries  is  faintly  visible. 

Posterior  wing. — Base  of  wing  and  \  from  l»ase  lilac-fuscous, 
faintly  bordered  with  white  from  middle  of  cell  to  dorsum,  a 
whitish  suffusion  on  dorsum  near  anal  angle.  The  rest  of  wing 
fuscous,  mottled  with  fuscous-black,  termen  within  the  cilia  marked 
with  a  black  line,  fuscous-black  at  termination  of  the  veins, 
slightly  lighter  between  them. 

Loc. — Como,  near  Sydney,  N.S.W.;  seven  specimens  (^  6:  §1, 
which  is  probably  undersized):  in  February  and  March.  Types 
in  author's  collection.  The  insects  were  all  caught  flying  round 
the  tops  of  small  Eucalypts,  about  16  feet  from  the  ground. 

The  sexes  of  this  insect  correspond  to  one  another  in  the  same 
way  as  do  those  of  0,  abrota.  The  purple  of  the  upper  side  of 
0.  abrota  {$)  is  replaced  by  the  Morpho-blue  of  0,  iaiUhts,  (^), 
and  the  dark  margin  is  narrower  in  0.  abrota  (^).  The  pale 
round  spot  of  0.  abrota  (9)  is  represented  by  an  oval  orange-yellow 
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white  more  conspicuous  below.  Thorax  black;  abdomen  black 
above,  with  alternate  bands  of  fuscous  and  ochreous  on  each  body 
segment  below. 

Upper  side. — Anterior  wing  with  costa  nearly  straight,  apex 
rather  pointed  ;  termen  oblique.  Colour  fuscous,  with  a  faint 
ochreous  suffusion  over  the  wing,  more  marked  close  to  the  base. 
Five  light  ochreous-yellow  hyaline  spots  arranged  as  follows — 
three  small,  adjacent,  arranged  in  a  transverse  series  beneath  the 
costa  towards  the  apex;  one  large,  trapezoidal,  occupying  distal 
half  of  cell;  the  last  small,  situated  obliquely  below  the  end  of 
cell;  the  black  oblique  transverse  bar  characteristic  of  the  male 
commencing  between  these  last  spots,  and  reaching  the  middle  of 
dorsum.  Cilia  on  termen  fuscous  at  terminations  of  veins, 
ochreous-fuscous  between  them. 

Posterior  wing. — Anal  angle  rather  sharply  rounded.  Colour 
dark  blackish-fuscous  with  one  large  opaque  ochreous  spot,  broadest 
towards  the  termen,  occupying  the  centre  (juarter  of  the  wing,  a 
few  long  ochreous  hairs  towards  the  base.  Cilia  long,  fuscous  at 
terminations  of  the  veins,  otherwise  deep  ochreous. 

Underside. — Anterior  wing  with  hyaline  spots  as  above,  a  pale 
opatjue  yellow  spot  below  the  lowest  spot  visible  on  upperside. 
Costa  cream  at  Imse,  then  fuscous,  with  four  cream  marks  towards 
the  apex  ;  l)asal  third  of  wing  blackish-fuscous,  apical  third 
cinnamon-fuscous,  with  a  large  subquadrate  cream  spot  divided  by 
a  fuscous  vein,  and  two  small  cream  spots,  one  above  and  one 
Ih*1ow  this,  all  towards  the  tt»imen.  Dorsum  pale  yellowish, 
widt?st  near  the  middle  of  the  wing.  Termen  markinl  by  a  pale 
cream  border,  interrupted  by  the  veins,  which  are  fuscous;  cilia 
somewhat  li«^hter  than  on  the  upperside. 

Posterior  wing.  ~  (Jeneral  pattern  similar  to  the  apical  third  of 
the  anterior  wing.  Base  and  ba.sal  half  of  costa,  cream;  from  apex 
«»xtendiiig  across  the  wing  to  the  middle  of  dorsum  a  wide  cream 
iMind  interrupted  in  the  centre  of  the  wing,  and  on  the  abdominal 
fold  by  n^ddish-fuscous;  in  this  band  close  to  apex  a  single 
circular  black  spot.      Below  this  another  cream  band,  narrower 
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and  more  interrupted  towards  anal  angle.  The  rest  of  wing 
reddish-fuscous,  with  the  abdominal  fold  fuscous  except  at  the 
middle  of  dorsum,  which  is  cream.  Termen  marked  by  an 
interrupted  cream  line  as  in  anterior  wing.  Cilia  long,  pale 
fuscous-ochreous,  with  four  fuscous  patches  at  terminations  of 
veins.     Legs  reddish-fuscous. 

2  46  mm.  Head,  palpi,  antennae  and  legs  as  in  (J;  thorax  dark 
fuscous,  with  Ions?  pale  yellowish-fuscous  hairs  at  sides.  Abdomen- 
fuscous,  with  the  segments  marked  by  pale  yellowish-ochreous 
above  and  cream  in  median  line  below,  with  bands  of  fuscous  and 
cream  at  sides. 

Upperside  as  in  ^J,  with  the  spots  somewhat  larger. 

Anterior  wing  fuscous,  with  the  five  hyaline  spots  well  marked 
and  somewhat  more  ochreous;  a  sixth  ochreous-yellow  hyaline 
spot,  subquadrate,  below  the  fifth,  and  below  this  again  an 
elongated  opaque  ochreous  spot  reaching  nearly  to  the  dorsum; 
at  ^  near  the  dorsum  a  small  ochreous  oval  blotch,  with  short 
ochreous  hairs  extending  from  it  to  the  base.  Costa  only  faintl}-^ 
sufiused  with  ochreous.  The  shape  of  the  wing  more  rounded 
than  in  (^,     Cilia  as  in  (J. 

Posterior  wing. — Much  more  rounded  than  in  ^,  especially  at 
anal  angle.     The  central  ochreous  spot  much  larger.     The  rest 
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Tliis  species  belongs  to  the  H.  picia  and  ff.  arnaia  types  iif 
HetperUla^  It  b  closest  to  H.  picia^  Leachu  bat  difler^  from  it 
in  haTing  ligfater-coloiired  forewings,  fewer  spots  on  the  forewiug 
of  the  male,  and  the  central  oehreons  spot  of  the  hindwing  mnch 
brighter  and  larger.  On  the  undersurface  they  are  similar  in 
baring  the  apical  third  of  the  for^wing  and  the  whole  hindwing 
of  the  same  general  pattern,  but  the^e  general  patterns  are  totally 
distinct,  and  constitute  the  most  maiiLed  difilnence  between  the 
two  species.  The  pattern  of  //.  picta  is  fairly  sharply  defined^ 
while  that  of  H.  Jiati<rf\  is  nK>ttled,  and  not  at  all  well  defined. 

I  have  to  record  the  presence  in  New  South  Wales  of  Ugyri* 
genorera^  Hew.,  and  O.  o/ari^.  Hew.  Of  the  former  I  caught 
8e\'eral  males  flying  round  the  tops  of  Eucalypts,  about  25  feet 
from  the  ground,  at  Cum-.*  during  March.  The  latter  was  caught 
by  Mr.  N.  W.  Hansard  at  Lawson,  Blue  Mts..  in  Januar}'. 


EXPULNATIOX  OF  PLATE. 

Fig.  1. — I'pper&itie. 
Fig.  i— I'ndeRide. 

Fig.  3.— Upperside 
Fig.  4. — Underside. 

Fig-  o.— Upper^idt:. 
Fig.  6. — Undersidt. 

Fig.  7. — Upper^idt. 
Fii?.  *i. — Underr^ide. 
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ON   THE   SKELETON  OF  THE   SNOUT  AND  OS  CAR 

UNCUL^  OF  THE  MAMMARY  FCETUS  OF 

MONOTREMES. 

By  Professor  J.  T.  Wilson,  M.B.,  Ch.M. 

For  the  research  three  specimens  were  utilised.  One  was  the 
fcetal  Ornithorhynchus,  whose  external  characters  were  described 
by  the  writer  in  a  previous  paper  before  the  Society.  Another 
was  a  more  advanced  specimen  of  0rnithorhynchu8,  whilst  the 
third  was  an  Echidna  of  about  the  same  stage  as  the  earlier  of 
Professor  W.  N.  Parker's  specimens.  All  the  stages  were  more 
advanced  than  those  of  Echidna  lately  investigated  by  Seydel. 
Wax-plate  reconstructions  of  the  anterior  snout  region  were 
exhibited  together  with  serial  photographs  of  the  younger  Ornitho- 
rhy^ichus. 

The  following  features  are  revealed  and  illustrated  by  the 
models  : — (1)  The  complete  continuity  of  the  nasal  floor  cartilage 
and  the  extensive  marginal  cartilage  of  the  upper  lip,  which  in 
the  adult  are  separated  by  the  premaxillse.     {'!)  As  a  result  of 
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proved  to  be  a  perfectly  distinct  element — a  true  anterior  vomer. 
(5)  Anteriorly,  the  ventral  premaxillary  splints  turn  up  dorsally 
in  front  of  the  anterior  extremity  of  the  snout  in  both  Omitho- 
rhynckus  specimens,  in  the  form  of  rather  attenuated  trabeculee, 
lodged  in  the  notch  between  the  alar  expansions  of  the  rostral 
cartilage.  Above  this  plane  they  fuse  and  are  continued  dorsally 
into  a  remarkable  osseous  mass  which  forms  a  definite  skeletal 
foundation  for  the  caruncle,  and  may  therefore  l>e  named  the  os 
carunculte.  This  is  at  its  maximum  development  in  the  younger 
stage  of  OrnithorhyiichiiSy  and  is  undergoing  resorption  in  the  older; 
whilst  in  the  Echidna  model  it  is  only  represented  by  a  small 
nodule  of  bone  which  has  lost  all  connection  with  the  premaxillie. 
From  SeydeFs  figures  of  earlier  stages  it  is  evident  that  the 
Echidna  condition  is  originally  identical  with  that  of  Ornitho- 
rhynchua^  though  it  would  appear  to  exist  in  a  less  exaggerated 
form.  (6)  The  cartilaginous  septum  of  both  Monotremes  ex- 
hibits an  oval  "  internasal  fenestra "  immediately  behind  its 
anterior  termination  at  the  prerostral  notch.  A  similar  fenestra, 
according  to  W.  K.  Parker,  is  "  a  common  feature  in  low 
Eutheria." 


CATALOGUE   OF  THE  DESCRIBED  MOSSPIS   OF  NEW 
SOUTH  WALES. 

By  Rev  Walter  W.  Watts  and  Thomas  WiirrLEociK,  F  R  M  S. 
To  be  issued  separately  with  one  of  the  later  Farts  of  this  Volume. 
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NOTES    AND    EXHIBITS. 


Mr.  J.  H.  Maiden  exhibited  the  olive-green  gum-resin  and 
fruits  of  Gavffenia  Aubryi,  Vieillard,  from  New  Caledonia.  The 
fruit  is  remarkable  for  its  large  calyx-limbs;  and  the  resin,  which 
profusely  exudes,  has  formed  the  subject  of  an  exhaustive  research 
by  Heckel  and  Schlagdenhauffen  in  the  Repertoire  des  Pharmacia 
for  1893.  Also  specimens  of  a  Fig  from  the  National  Park,  near 
Sydney,  which  answers  well  to  the  description  of  the  Queensland 
Fic7i8  Henneana,  Miq.,  subject  to  examination  of  male  flowers 
which  could  not  be  detected  in  any  of  the  over-ripe  specimens 
available  this  season. 

Mr.  Waterhouse  exhibited  a  collection  of  the  species  of  the 
genera  Ogyris  and  Hesfjerilla  in  illustration  of  his  paper. 

Mr.  Cheel  exhibited  an  interesting  form  of  the  fern  Bhchiium 
cartUagineum^  Sw.,  collected  at  Cundletown,  Manning  River, 
showing  many  of  the  segments  to  be  pinnatisect,  giving  the  frond 
the  appearance  of  being  bipinnatitid. 
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Mr.  Palmer  contributed  a  note  describing  his  experiences  after 
being  bitten  by  a  black  snake  in  February  last  He  also  ex- 
hibited a  snake  which  had  attacked  a  member  of  his  family;  and 
a  number  of  insects  from  Lawson. 

Mr.  Fletcher  exhibited  several  specimens  of  a  small  freshwater 
crab  which  Mr.  Whitelegge  had  kindly  examined,  and  identified 
as  Hymenosoma  laciistris,  Chilton.  The  species  was  originally 
described  from  New  Zealand,  but  was  subsequently  obtained  in 
Lord  Howe  Island  by  Mr.  Whitelegge,  who  was  a  member  of 
the  Australian  Museum  party  which  visited  the  Island  in  18H7. 
Of  this  interesting  addition  to  the  Tasmanian  fauna,  the  speci- 
mens exhibited  were  forwarded  by  Mr.  £.  Stuart  (iove,  who 
collected  them  in  the  north  of  Tasmania,  in  a  creek  at  Flower- 
dale,  near  Table  Cape,  and  also  in  Barnard's  Creek,  a  tributary 
of  the  Tamar.  In  the  first-mentioned  locality  the  cralw  live  in 
the  cracks  and  creWees  of  submerged  decaying  woor],  and  in 
colour  so  much  resemble  their  surroundings  that  they  are  hardly 
noticeable  until  they  move.  A  Ganrniams-like  cni.stacean  wan 
abundant  in  the  ricinity,  and  the  crabs  appeared]  Uj  Vie  lying  in 
wait  for  the?ie.  In  the  seo>nd  locality  the  crabs  wf?re  found 
among  tangled  masses  of  waterwe^^fl  in  company  with  v^rne 
molluscs. 
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WEDNESDAY,  APRIL  25th,  1900. 


The  Ordinary  Monthly  Meeting  of  the  Society  was  held  at  the 
Linnean  Hall,  Ithaca  Road,  Elizabeth  Bay,  on  Wednesday 
evening,  April  25th,  1900. 


The  Hon.  James  Norton,  LL.D.,  M.L.C.,  President,  in  the 
Chair. 


The  President  announced  that  under  the  provisions  of  Rule  xxv., 
the  Council  had  elected  Dr.  J.  C.  Cox,  F.L.JS.,  Prof.  T.  W.  E. 
David,  B.A.,  F.G.S.,  Mr.  Henry  Deane,  M.A.,  F.LS.,  and  Prof. 
J.  T.  Wilson,  M.B.,  Ch.M.,  to  be  Vice-Presidents;  and  Mr. 
Prosper  N.  Trebeck,  J.P.,  to  be  Hon.  Treasurer  for  the  current 
year. 
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Sydney  Observatory  -  Records.  No.  154  (Pamphlet — Current 
Papers.  No.  4,  1899).  By  H.  C.  Russell,  B.A.,  C.M.G.,  F.R.S. 
From  the  Director, 

The  Surveyor,  Sydney.  Vol.  xiii.  No.  3  (March,  1900).  From 
the  Editor. 

Field  Naturalists'  Club  of  Victoria  —  Victorian  Naturalist. 
Vol.  xvi.   No.  12  (April,  1900).     From  the  Club. 

Zoological  and  Acclimatisation  Society  of  Victoria — Thirty- 
sixth  Annual  Report  (1899).     From  the  Society. 

Department  of  Agriculture,  Perth,  W.A. — Journal.  March, 
1900.     From  the  Secretary  of  Agriciiiture. 

New  Zealand  Institute,  Wellington — Mangareva  Dictionary, 
Gambier  Islands  (1899).  By  Edward  Tregear.  From  the 
Institute. 

Entomological  Society  of  London — Transactions,  1899.  Part  5. 
From  the  Society. 

Manchester  Literary  and  Philosophical  Society — Memoirs  and 
Proceedings.  Vol.  xliii.  Part  5  (1898-99);  Vol.  xliv.  Part  1  (1899- 
1900).     From  tfie  Society. 

Royal  Microscopical  Society,  London — Journal,  1900.  Part  1 
(F(»bruary).      From  the  Society. 

Royal  Society,  London — Proceedings.  Vol.  Ixvi.  No.  425 
(March,  1900).     From  the  Society. 

Zoological  Scxjiety  of  I»ndon — Abstracts,  February  20th  and 
March  6th,  1900.      From  the  Society. 

Royal  Physical  Society,  Edinburgh — Proceinlings.  Vol.  xiv. 
Part  2.     (Session  1898-99.)     Fro?n  the  Society. 

Scottish  Microscopical  Society,  Edinburgh — Proce(»<lings.  Vol. 
ii.    No.  iv.  (1898-99).     Fr(mi  the  Society. 

American  Mustum  of  Natural  History,  New  York — Bulletin. 
Vol.  xii.  Art.  xxii.  (pp.  2G5-327  ;  Feb.,  1900),  T.p.,  <kc..  From 
ihi  Museum. 
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American  Naturalist  (Cambridge).  Vol.  xxxiv.  No.  398  (Feb  , 
1900).     From  the  Editor, 

Washington  Academy  of  Sciences — Proceedings.  Vol.  ii. 
pp.  1-30  (March,  1900).     From  the  Academi/. 

Wisconsin  Natural  History  Society,  Milwaukee  —  Bulletin 
New  Series.     Vol.  i.     No.  1  (Jan.,  1900).     From  the  Society. 

U.S.  Department  of  Agriculture — Division  of  Entomology  : 
Bulletin.  New  Series.  No.  22  (1900).  From  the  Secretary  of 
Agriculture, 

Instituto  Geol6gico  de  Mexico — Bole  tin.  Num.  12-13  (1899). 
From  the  Itistitute. 

Perak  Government  Gazette.  Vol.  xii.  T.p.,  «fec.  (1899) ;  Vol. 
xiii.  Nos.  7-8  (March,  1900).     From  tJie  Government  Secretary, 

Asiatic  Society  of  Bengal,  Calcutta — Journal.  Vol.  Ixviii. 
Part  ii.  Nos.  2-3,  1899  :  Proceedings,  1899.  Nos.  viii.-x  and 
Extra  No.  xi.  j   1900.  No.  i.     From  the  Society, 

Instituto  Botanico  delF  University  di  Pavia — Atti.  ii.  Serie. 
Vol.  ii.  (1892).     From  the  Institute. 

Zoologischer  Anzeiger,  Leipzig,  xxiii.  Band.  Nos.  608-610 
(February-March,  1900).     From  ifte  Editor, 
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THE  FLOCCULATION  OF  BACTERIA. 
By  R.  Ghbig  Smith,  M.Sc,  Maclkay  Bacteriologist. 

Small  particles  of  clay  or  finely  divided  chemical  precipitates 
may  remain  suspended  in  water  for  a  long  time.  When,  however, 
certain  salts  are  added  to  the  water,  the  microscopic  particles 
ai-e  seen  to  settle  to  the  bottom  of  the  liquid  in  which  they  were 
formerly  suspended,  with  greater  or  less  rapidity  according  to  the 
kind  of  salt,  the  amount  of  salt  per  volume  of  liquid,  and  the 
temperature.  In  a  previous  paper*  I  have  shown  that  the  sus- 
pension of  the  particles  is  caused  by  the  molecular  pressure  of 
the  individual  water  molecules  upon  the  surfaces  of  the  suspended 
solid,  with  the  result  that  there  is,  as  it  were,  a  hydrate  formed. 
By  reason  of  its  superior  attraction  for  water,  the  saline  floccu- 
lating agent  causes  the  withdrawal  of  the  water  molecules  which 
liiv<l  crowded  upon  the  surfaces  of  the  particles.  What  was 
fot  merly  a  surface  pressure,  now  becomes  a  surface  tension,  which, 
being  exerted  upon  all  the  particles,  causes  them  to  run  together 
into  little  clumps  which  quickly  gravitate  to  the  bottom  of  the 
liquid. 

The  flocculating  action  is  to  be  traced  chiefly  to  the  metallic 
portion  of  the  salt,  and  in  a  small  degree  only  to  the  acid  radich*. 
Tlie  metals  vary  in  the  intensity  of  their  action,  some  being 
strong,  others  weak;  as  an  instance,  calcium  is  about  IGO  times 
more  powerful  than  potassium.  These  agents  not  only  cause  the 
coagulation  of  particles  which  are  visible  with  the  inicrosco})e, 
but  they  also  induce  substances  which  are  in  solution  to  j)recipi- 
tat<'.  The  latter  are  in  what  is  called  *' pseudo  solution  " — that 
i**,  they  consist  of  molecular  aggregates  which  are  just  retained  in 
solution  and  no  more.  The  flocculating  aj^'ent  induces  a  further 
coalescence  of  the  molecular  aggregates,  and  these  l)eing  no  longer 
able  to  remain  in  solution  separate  out  as  a  precipitate. 

If  we  look  upon  bacteria  growing  in  a  culture  fluid  as  particles 
in  suspension,  it  seems  reasonable  to  hope  that  they  might  be 
sensitive  to  the  action  of  flocculating  agents  pn^cisely  like  particles 

*  Juurn.Soc.  Cheni.  Imlustry,  xvi.  872;  xvii.  117. 
5 


66 
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of  clay.  If  they  behave  like  suspended  particles,  flocculation 
may  be  utilised  as  a  means  of  obtaining  them  more  readily  from 
the  solutions  in  which  they  have  been  grown.  But  better  than 
this,  flocculation  as  in  pseudo-solution  might  be  the  means  of 
separating  those  bacteria  which  are  supposed  to  be  ultra-micro- 
scopical— as,  for  example,  the  organism  of  pleuro-pneumonia 
(Nocard  and  Roux),  which  is  hardly  visible  under  the  highest 
powers  of  the  microscope.  It  might  also  lead  to  the  elucidation 
of  some  questions  connected  with  the  agglutination  of  bacteria 
by  active  sera. 

With  regard  to  the  choice  of  flocculating  agents,  it  must  be 
borne  in  mind  that  salts  of  the  heavy  metals  would  coagulate  the 
constituents  of  the  culture  media  and  of  the  organism.  We  are, 
therefore,  deprived  of  the  strongest  agents.  The  salts  of  the 
zinc  and  iron  metals  are  too  prone  to  form  basic  salts,  and 
accordingly  a  choice  of  the  metals  of  the  alkalies  and  alkaline 
earths  remain.  Of  these  metals,  calcium  has  the  highest  floccu- 
lating power,  and,  therefore,  calcium  chloride  was  employed  in 
my  experiments.  The  density  of  bacteria  as  shown  by  Almqiiist 
is  about  1'4,  and  that  of  most  inorganic  particles  much  more — 
say  from  1  '8  to  2-6;  it  was,  therefore,  to  be  expected  that  a  strong 
flocculating  agent  would  be  required. 

Preliminary  experiments  showed  that  a  flocculation  was  obtained 
with  calcium  chloride,  and  also  indicated  what  should  be  the 
approximate  strength  of  the  flocculating  solution.     At  first  a 
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mention  that  testing  by  means  of  the  hanging  drop  is  not 
advisable  when  using  lime  salts,  unless  the  platinum  loop  is 
cleaned  in  hydrochloric  acid  after  each  ignition. 

Precipitation  of  bacteria  by  calcium  chloride. — The  results  will 
probably  be  best  seen  by  looking  at  the  following  table,  in  which 
the  relative  precipitation  is  indicated  by  numbers  running  from 
1  to  6;  1  represents  uniform  turbidity  with  a  very  slight  precipi- 
tate, whilst  6  indicates  a  complete  precipitation  with  a  clear 
supernatant  liquid.  The  intermediate  numbers  represent  inter- 
mediate stages  of  precipitation.  A  zero  means  that  no  change 
occurred,  while  a  plus  shows  that  flocculation  was  visible  when 
the  liquid  was  examined  with  a  hand  lens : — 


B.prod 

igiomm. 

B,  coli  commune. 

B,  typhi. 

i  hour. 

1  hour. 

i  hour. 

1  hour. 

i  hour. 

1  hour. 

0-2 

36 

0 

1 

2 

3 

4 

6 

0-4 
0-6 
0-8 
10 

1 
il 

67 

92 

lU 
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2 
3 
3 
3 

4* 

5t 

5 

5 

2 
2 
3 
3 

3 

4* 

5t 
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4 
5 
5 

6 
6 
6 
6 

«  1  "3 

0-2 

1 

2 

— 

— 
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0-4 
0-G 
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1 
1 

2 
2 
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10 
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2 
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3 
3 
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0-2 

7 

0 

0 

|8 
'3      S 
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0-6 
0-8 

1 
1 

13 
18 
23 

0 

+ 
3 

+ 

4* 

5t 

<^o\ 

a 

27 

ft 

6 

It  will  be  seen  that  the  bacteria  exhibit  diflftrent  susceptibilities 
to  the  precipitating  action  of  calcium  chloride.  Bact.  typhi  is 
more  Hensitive  than  Bact.  prodigiosum^  and  the  latter  than  Bact. 
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edi  commv/ne.     The  bacteria  were  thoroughly  precipitated,  and 
presented   similar  appearances  with   the  following  amounts   of 
calcium  in  milligrams  per  100  c.c.  of  total  suspension  (marked 
with  a  t  in  the  table). 

Bact  typhi  ...  ...  ...  ...     23 

„  prodigiosum , . .  ...  ...  ...     92 

„    colt  commune  ...  ...  ...   114 

A  proportion  roughly  as  1  :  4  :  5. 

Bearing  in  mind  the  utility  of   being  able  to  separate    the 
organisms   quickly  by  filtration    through  paper,  I  filtered    the 
cultures  through  paper  of  fine  texture  like  that  used  for  fine 
precipitates   such  as  barium   sulphate.     To  avoid   the   possible 
passage  of  the  bacteria  over  the  inside  and  down  the  outside  of 
the  filter,  the  margin  of  the  paper  was  painted  with  vaseline. 
The  smallest  quantities  of  calcium  necessary  to  give  a  clear  filtrate 
were  as  follows  (marked  with  a  *  in  table) : — 

Bact.  typhi  ...  ...  ..  ...      18 

.,  prodigio8%im.,.  ...  ...  ...     67 

„    colt  commune  ...  ...  ...      92 

A  proportion  again  roughly  as  1  : 4  :  5. 

With  the  object  of  ascertaining  whether  or  not  the  bacteria 
were  retained  on  the  filter  paper,  the  Bact.  jyrodigiosum  precipi- 
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Tike  meiwm  of  tedhnm  $ali». — I  hare  prpTiovLslj  found  comiDOD 
salt  to  haTe  imtber  a  weak  actioD,  but  a»  it  occurs  in  most  media, 
and  is  fireqoentlr  €{voted  as  a  flocciilating  agent,  it  was  iised  opon 
these  experimental  b^ctma.  There  wa^  no  floocnlatiotu  howeTer, 
m-ith  snail  qoanmiea.  Larger  q[iiantities  ^re  a  similar  recalt 
even  when  the  salt  was  added  in  proportions  varring  from  ^50 
to  7,700  milligFUiis  of  sodium  per  100  c.c.  and  the  testis  were 
aU<^wed  to  $sand  for  24  hoorsw  Since  this  i<i^  equal  to  nearij  ^ 
per  cent,  of  oxnmon  salt,  it  i«  evident  that  «odiiim  ^t«  do  n^A 
flocculate  bacteria. 

Thf  mrfiom  r^'  f^4a*jnMm  amJ  amtmoMMm  tafU. — Althoogfa  the 
aeti<3n  of  these  is  mnch  ^aper>:ir  lo  *«>!iiGm  salt'^.  n*>  i^ccslati^jn 
wa<>  obtained,  and  in  the  oa.*^  •>£  p.<a.s$ii:m  chl-jride  even  when 
t\  p*r  cent-  wa.*  prc^«est.  It  can.  ihenefore,  be  ^asd  tbat  th*^*r 
sa]t>  do  ij*:4  ^.accclaic-  b»ct<&r£a. 

Tk^  ^tH*<m  *'/  p^f4om*. — "Hii*  is  i>.it  re<».<ffiii«*d  a«>  a  tfXX^siMXhiz 
a^vnt,  bvt  cance  hfjmL^jti  cxLAMTfa^  <ic«;taiii  i  j*t  o?ci.  aM  uactena 
are  geoeraZjj  f^icnd  n>.«y>  r^  Vi**  i.«sv.-:i.:^at«  Iz.  \:<:i1-'a  «.-=it?:tre% 
a  iria]  with  ii  --wctm  ki^-:si'-.>.  A*  r?  •  x«^r:Lli::-.«^  ft^'ji^ared 
ev*-n  when  :h*  riri-"sjv  <*v.:*:rjr*i  ]v  :»^  *>-r.T..  i*-  ::-«r  n*  a  ^-xina 
Latins  ai^eo:  Uiaj  :•?-  •ii*^.*cr.:*»i. 

EiiresD?  T«cji?-raT-=Lr«'  vjl.z.Z}  •:  '••r  -^i-J.-T-^i  ii.  w.ir'tir-i:  with 
li'i'ins  bac:*-riau  aua  iirr  Thj  ^  r.ie:v**^i  r>-»iL  ^fELXirTLtur*-  *M 
b]«a«3  b***!  wk*-  f..«ci»'3  T"  'te  T..*!'  L.fcrr>»  :-.  «^b-.'W  iij  ii5^^-Tv*!jci*-  ii. 

71^  "i/^i  "I  -y'  '/ti»^  iFfv;.r^-  — "W":  '.<  til*-  11  jrifc^e*  -.rf  ].*.*iA«»*dimi 
an-i  *-:idiT:Tij  jTr^*-!,:  :>j*-  "5  •'.*/L-b*j.tL  <f  lii .»ri:iJLit  ifknitje"..  Lv-irsxtr 
«»f  t-ajciiiiii  rrftfciij  ussi*."*  5  •i-.TL-iht j  .c      Trii"  ffc'.t  wa^  y»-Tii*ni.*/er<H*i 

a  ^•Inli'n  -.^f  '.*.K-iuiL  Lyzr^*^.  ••  •i.u.-.i::::!'  i'  Ui''  irrkui^  'rf  -A^vituj 
j»-r  •-•-€.  w**-  ;i:rbaLiL..v  a3i*t'j  ;•■.  b  *:\,Ax,r*:  A  Ix^f.  y^.td-  j'»:-ruvi.  k 
j.p-ipitatJ:»i:  •.•'.'>'-i:rr»*i  T:u-  mn*'  v  •ilim't^^*'  ii.  !ib.f-i*Ji  :irjr  » ij<-' 
a  v.-lnm^  **4TxaI  i-i  lii*-  v.iuiii^  .if  i-l  :.ur»-  uw^  ^/wii  i*cia»<i 
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Several  circumstances  were  noted  in  the  lime-water  experiments. 
The  bacterial  culture  when  neutralised  to  phenolphthalein  with 
sodium  hydrate,  was  still  alkaline  when  an  equal  and  correspond- 
ing quantity  of  calcium  hydrate  had  been  added.  Taking  10  c.c. 
portions,  neutrality  was  reached  with  2*35  c.c.  tenth-normal  soda 
and  6*0  c.c.  tenth-normal  lime.  Sterile  bouillon  made  neutral  to 
soda  was  found  to  be  still  alkaline  to  lime,  and  as  the  latter  was 
gradually  added  a  flocculent  precipitate  continued  to  appear 
until  neutrality  was  reached.  This  curious  behaviour  of  lime  and 
soda  suggested  the  presence  of  phosphates  of  the  alkalies,  a  sus- 
picion that  was  confirmed  by  testing  the  precipitate,  which  proved 
to  be  tricalcium  phosphate.  The  alkaline  phosphates  are  derived 
from  the  meat  which  forms  the  basis  of  the  culture  media,  and 
these  are  not  completely  precipitated  when  the  media  are  neutral- 
ised with  soda. 

It  is  evident  that  this  raises  the  whole  question  of  precipitation 
by  calcium  salts,  since  it  is  probable  that  the  coagulum  obtained 
in  the  experiments  consisted  of  bacteria  entangled  in  a  matrix  of 
calcium  phosphate.  This  is  all  the  more  probable,  since  the 
precipitates  were  certainly  more  voluminous  than  could  have 
been  expected  from  a  simple  flocculation  of  bacteria.  On  the 
other   hand,    however,    microscopical    examination    showed    the 
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To  obtain  a  medium  free  from  the  disturbing  influence  of 
phosphoric  acid,  bouillon  was  shaken  up  with  slaked  lime  for 
several  hours  and  filtered;  washed  carbon  dioxide  was  passed 
through  the  filtrate  for  some  time  and  the  precipitated  carbonate 
filtered  off.  The  filtrate  was  then  boiled  to  decompose  the  dis- 
solved bicarbonate  and  the  fluid  again  filtered  to  separate  the 
precipitated  carbonate.  The  resulting  neutral  medium  contained 
no  phosphoric  acid  and  no  lime,  which  was  shown  by  testing  with 
ammonium  molybdate  and  ammonium  oxalate.  Neither  did  it 
give  a  precipitate  with  calcium  salts,  even  with  the  addition  of 
small  quantities  of  sodium  hydrate. 

The  three  experimental  bacteria  grew  slowly  in  the  phosphate- 
free  bouillon.  When  they  had  made  some  headway  portions  were 
tested,  and  the  bacteria  were  found  to  be  entirely  unaffected  by 
the  addition  of  calcium  chloride,  potassium,  ammonium  or  sodium 
salts.  When  the  phosphoric  acid  was  restored  to  the  medium  by 
the  addition  of  traces  of  potassium  phosphate,  calcium  chloride 
resumed  its  flocculating  power.  On  treating  the  phosphate-free 
cultures  with  calcium  chloride  and  alkali  (0-5  c.c.  tenth-normal 
sodium  hydrate  to  2  c.c.  culture)  a  fine  precipitate  was  obtained 
which  very  slowly  gravitated.  The  deposit  when  examined 
microscopically  was  found  to  contain  no  bacterial  floccules,  and 
the  organisms  were  free  in  the  supernatant  liquid.  Accordingly 
it  seems  probable  that  the  precipitate  was  the  calcium  salt  of  an 
organic  acid  elaborated  by  the  bacteria.  The  precipitate  is  more 
marked  when  the  bacteria  are  killed  and  partly  disintegrated  by 
boiling. 

These  experiments  have  shown  that  a  pure  flocculation  of 
bacteria  by  means  of  the  usual  flocculating  agents  cannot  be 
obtained.  The  reason  for  this  is  undoubtedly  because  the  salt 
diffuses  quickly  through  the  bacterial  cell  and  no  surface  pressure 
is  occasioned.  In  working  with  dilute  solutions  of  calcium 
chloride  or  better  calcium  bicarbonate  and  cultures  containing 
phosphates,  a  flocculation  of  the  bacteria  is  noticed,  and  this  is 
quite  apart  from  the  entangling  action  of  the  calcium  phosphate. 
It  is  worthy  of  emphasis  that  the  amorphous  particles  of  recently 
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precipitated  tricalcium  phosphate  are  so  like  large  clumps  of 
bacteria  that  they  might  readily  be  mistaken  for  such.  In  a 
mixture  of  phosphate  particles  and  bacterial  clumps,  differences 
are  to  be  seen  in  the  smaller  clumps  where  the  individual  bacteria 
can  be  recognised.  That  nascent  calcium  phosphate  should 
flocculate  bacteria  is  to  be  expected  from  the  fact  that,  as  well  as 
being  non -diffusible,  it  has  an  affinity  for  loose  water  molecules, 
and  forms  with  them  hyd rated  calcium  phosphate.  Soon  after 
formation  it  becomes  less  and  less  hydrated,  and  when  added  to 
cultures  at  this  stage  no  flocculation  of  bacteria  occurs. 

We  can  now  refer  to  the  differing  susceptibility  of  the  three 
experimental  organisms  to  the  action  of  calcium  chloride.  Micro- 
scopical examination  of  the  precipitates  did  not  indicate  anything 
unusual,  because  the  precipitated  calcium  phosphate  looked  pre- 
cisely like  large  clumps  of  bacteria.  There  are  two  causes  that 
might  be  brought  forward— (1)  The  bacteria  which  have  the 
most  flagella  become  sooner  entangled  in  the  tricalcium  phosphate 
coagulum;  and  (2)  the  organisms  may  elaborate  substances  which 
are  precipitated  by  the  calcium  salt.  With  regard  to  the  first 
cause,  it  is  to  be  noted  that  the  amount  of  calcium  necessary  to 
produce  a  certain  effect  in  the  cultures  is  inversely  proportional 
to  the  number  of  flagella  on  the  organisms.  The  grea,ter  the 
number  of  flagella,  the  more  firmly  will  the  organisms  be  retained 
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media,  the  differences  in  the  acid-content  of  the  cultures  were 
ver}'  small.     Since  acid  in  the  culture  would  dissolve  a  certain 
amount  of  calcium  phosphate,  the  culture  that  contained  most 
acid  would   require   the  addition    of    most  calcium  chloride  to 
produce  a  certain  effect.     The  relative  acidities  of  the  cultures, 
however,   were    not   suflficiently  distinctive   to   account   for   the 
difference  in  the  amounts  of  calcium  chloride  necessary  for  com- 
plete  precipitation.      The    nature  of    the  acid   radicles  in   the 
culture  will   probably  explain  the  chief  reason  of    the  differing 
susceptibility.     That  the  bodies  of  the  bacteria  have  only  a  small 
function  in  the  phenomenon  is  to  be  seen  from  the  behaviour  of 
filtered  cultures.     Three  cultures  grown  in  ordinary  neutralised 
bouillon  were  filtered  through  porcelain  filters  and  2  c.c.  portions 
were  treated  with   calcium  chloride  (y\j^  gram-molecule  per  litre) 
clear  supernatant  fluids  wei-e  obtained   in  one  hour   with    the 
following  amounts  of  solution  in  c.c. : — 

Bact.  typhi       ...  ...  ...  ...  04 

,,     prodigiosum  ...  ...         08 

,,     coli  ccmimune     ...  ...  ...  1*0 

The  differences  are  sufficient  to  indicate  that  it  is  to  the  pro- 
duct of  the  bacteria  that  the  phenomenon  is  due.  I  am  of  the 
opinion  that  the  cause  may  lx»  traced  to  Bart,  h/phi  v\  ithdrawing 
less  phosphoric  acid  from  the  medium  than  the  other  two 
organisms  which  take  up  more  and  replace  what  they  have  taken 
with  other  acids  These  acid  products  of  metabolism  form  with 
calcium,  insoluble  salts  which  have  less  tendency  to  coagulate 
into  floccules  than  tricalcium  phospliate. 

The  differing  susceptibility  of  Bact.  typhi  and  Bact.  coli  coin- 
mu7i€  to  calcium  salts  can  be  utilised  to  distinguish  between  them. 
The  method  consists  in  pipetting  two  c.c.  of  a  two  or  three  days' 
Ixmillon  culture  into  a  narrow  t(»st  tube  and  adding  one  c.c.  of 
calcium  chloride  solution  containing  one  gram  crystallised  calcium 
chloride  per  100  c.c  The  mixture  is  shaken  and  allowed  to 
stand  for  an  hour.  At  the  end  of  this  time  Bact.  typhi  shows  a 
well-defincKl  precipitate,  and  in  an  almost  clear  supernatant  fluid 
several  large  floccules  adhering  to  the  walls  of  the  tube.     Bact. 
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coll  commune^  on  the  other  hand,  has  an  ill-defined  precipitate 
and  a  very  turbid  supernatant  liquid. 

From  these  numerous  experiments  I  have  shown  : — 

1.  That  bacteria  are  not  flocculated  by  salts  of  potassium, 

sodium  or  ammonium  like  particles  of  suspended  inorganic 
matter,  and  consequently  that  a  pure  flocculation  or 
coagulation  cannot  be  employed  as  a  means  of  separating 
bacteria  from  cultures  or  of  causing  ultra-microscopical 
bacteria  to  cohere  into  visible  cell-aggregates. 

2.  That  salts  of  lime  form  a  precipitate  of  calcium  phosphate 

with  the  phosphoric  acid  of  the  medium. 

S.  That,  since  all  ordinary  media  contain  phosphates,  and  the 
organisms  grown  therein  always  retain  traces  of  phosphoric 
acid,  any  substance  capable  of  forming  an  insoluble  phos- 
phate will,  when  added  to  bacterial  suspensions,  cause  a 
precipitate  to  form,  and  this,  by  entrapping  the  bacteria, 
will  produce  an  apparent  flocculation  of  the  organisms. 
Microscopical  examination  may  not  indicate  the  presence 
of  a  precipitate  because  some  insoluble  phosphates,  as  for 
instance  tricalcium  phosphate,  appear  like  large  bacterial 
clumps. 

4.  That    l)acteria    when   grown   in    ordinary   media    exhibit 
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THE  MECHANISM  OF  AGGLUTINATION. 
By  R.  Grbig  Smith,  M.Sc.,  Macleay  Bacteriologist. 

Pfeiflfer  and  his  pupils  about  1894  discovered  that  when  an 
animal  is  repeatedly  inoculated  with  certain  organisms,  its  serum 
has  the  power  of  causing  the  organisms  in  a  bouillon  culture  to 
become  altered  and  to  cohere  or  agglutinate  into  microscopical 
•  masses  or  clumps.  The  serum  only  reacts  in  this  manner  or  is 
active  with  the  bacteria  with  which  the  animal  has  been  inoculated, 
and  this  fact  caused  the  reaction  to  be  used  as  a  diagnostic  for 
that  particular  organism.  Widal  inverted  the  reaction  and  used 
a  culture  of  typhoid  bacteria  to  discover  whether  or  not  a  serum 
was  active,  and  especially  in  human  practice  to  determine  if  a 
patient  had  typhoid  fever.  To  apply  the  test  a  drop  or  loop  of  the 
blood  serum  which  has  separated  from  the  clot  is  added  to  about 
30  drops  or  loops  of  bouillon  containing  typhoid  bacteria.  Should 
the  bacteria  collect  into  clumps  in  half-an-hour  the  reaction  is 
pasitive,  and  is  by  some  considered  as  a  proof  of  typhoid  fever, 
by  others  (i)  as  a  symptom  of  that  disease.  The  test  has  l)een 
extended  to  other  diseases. 

The  phenomenon  of  agglutination  forcibly  recalls  that  of 
rtocculation  or  coagulation  of  inorganic  particles,  where  instead 
of  adding  an  indefinite  active  serum  there  is  added  a  definite 
chemical  substance,  and  a  natural  assumption  would  be  that  they 
are  brought  about  by  the  same  causes.  One  difference,  however, 
between  the  two  phenomena  is  that  the  bacteria  are  living  and 
sensitive,  while  inorganic  particles  are  insensitive.  Before  the  act 
of  agglutination  they  are  actively  motile;  the  agglutinine  in  the 
serum  causes  them  to  lose  their  motility  in  great  part  or  entirely; 
they  become  immobilised.  After  a  variable  time,  it  may  be  hours 
or  days,  the  bacteria  regain  their  motility  and  the  clumps  break 
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up.  It  is  clear  that  the  loss  of  motility  or  suspension  of  vitality 
is  a  necessary  factor  in  the  phenomenon. 

The  action  of  the  serum  upon  the  bacteria  has  been  variously 
explained.  Pfeiffer  saw  the  bacteria  swell  just  as  they  did  in  the 
peritoneal  fluids  of  immune  animals,  and  Gruber  (2)  considered 
this  to  he  the  cause  of  agglutination,  the  outer  membranes  of  the 
bacteria  becoming  gelatinous  and  sticking  to  one  another. 

Kraus  (3)  obtained  a  precipitate  on  adding  anti-cholera  serum 
to  a  filtered  culture  of  cholera  vibrions.  This  is  an  agglutination 
of  the  soluble  products  of  the  metabolism  or  of  the  disintegration 
of  the  bacteria.  Nicolle  (4)  showed  that  these  agglutinable  sub- 
stances were  excreted  by  the  bacteria  during  life  as  well  as  being 
contained  in  the  products  of  their  disintegration.  These  bodies 
are  not  affected  by  a  temperature  of  150**  C.  When  inert  chemical 
substances  such  as  talc,  or  as  Nicolle  showed,  foreign  bacteria  are 
introduced  into  the  filtured  culture  they  are  entrapped  in  the 
precipitate  produced  by  the  active  serum  and  appear  to  agglu- 
tinate. Nicolle  and  also  Paltauf  considered  that  this  gelatinous 
precipitate  surrounded  the  bacteria  and  caused  them  to  adhere 
together.  Dineur  considered  that  the  precipitation  took  place  on 
the  flagella,  which  liecoming  adhesive  caused  an  entanglement  of 
the  bacteria. 
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Bordet  considers  that  the  cause  of  agglatination  is  also  the 
cause    of   the   coagulation    of    casein,    of  the   precipitation    of 
chemical  substances  and  of  the  agglutination  of  blood  corpuscles. 
To  disprove  Gruber's  hj^pothesis  that  the  swelling  of  the  bacterial 
capsule  causes  agglutination,  he  added  a  small  quantity  of  an 
active  serum  to  a  suspension  of  cholera  vibrions  in  normal  saline. 
The  clumps  which  formed  were  separated  from  the  normal  saline 
by  centrifuging  and    subsequent   treatment   with   water.      The 
bacteria  were  shaken  with  the  water  until  a  homogeneous  suspen- 
sion was  obtained.     This  was  divided  into  two  portions,  to  one 
of  which  common  salt  solution  was  added  and  to  the  other  dis- 
tilled water.     Clumping  occurred  in  the  former  case,  but  not  in 
the  latter.     That  common  salt  should  cause  the  agglutination  of 
the  immobilised  bacteria  shows  that  a  swelling  of  the  membranes, 
if  such  occur,  is  not  a  necessary  factor  in  the  phenomenon.     It  is 
contended  by  Bordet  that  the  agglutination  of  bacteria  by  active 
sera  is  identical  in  principle  with  the  coagulation  of  casein  by 
rennet-     In  the  furtherance  of  this  idea  he  found  that  the  serum 
of    animals    inoculated   with    milk    contained    an   enzyme    that 
coagulated  milk  after  the  manner  of  rennet.     Since  both  pheno- 
mena appear  to  be  similar,  he  considered  that  the  name  agglu- 
tination should  l)e  changed  to  coagulation,  and  the  ai^'glutinines, 
of  which  there  are  many  varieties — each  capable  of  clumping  its 
particular  organisms — should  l)e  called  cojigulines.     The  agi:lu- 
linines  he  believes  to  be  enzymes,  an  opinion  which  is  shared  by 
Emmerich    and    Low  (6).       The  mechanism    of    the    pn)cess,  as 
oxplained  by  Bordet,  consists  primarily  in  the  enzvme  altering 
the  relations  Ijetween  the  bacteria  and  the  solution,  and  secondly, 
as  a  result  of  the  alteration  the  bacteria  gather  themselves  into 
clumps. 

It  is  claimed  by  tlio'^e  wiio  have  experimented  with  the 
mechanism  of  agglutination  that  clumping  is  caused  by  a  pre- 
cipitate forming  on  the  organisms  (Nicolle,  Paltauf .  and  making 
them  adhesive,  by  the  organisms  swelling  (Grul)er),  or  by  the 
agglutinating  enzyme  causingthem  to  flocculate  (Bordet).  Neither 
the  formation  of  a  precipitate  on  the  bacteria,  as  Bordet  has 
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pointed  out,  nor  the  swelling  of  the  organism  explains  the  reason 
of  their  gathering  together.  With  regard  to  the  action  of  the 
enzyme  in  causing  them  to  run  together,  Bordet  has  shown  that 
once  the  bacteria  have  been  acted  upon  by  the  active  serum  they 
are  flocculated  by  common  salt.  It  has  been  shown  in  my  former 
paper  that  bacteria  are  not  flocculated  by  common  salt,  from 
which  it  is  to  be  concluded  that  the  organisms  have  through  the 
action  of  the  active  serum  become  altered  into  or  have  been 
endowed  with  some  substance  that  is  capable  of  being  coagulated 
or  flocculated.  That  it  is  not  the  action  of  the  enzyme  purely,  is 
shown  by  Bordet^s  experiment,  but  as  I  shall  show  he  has  wrongly 
interpreted  the  phenomenon.  He  undoubtedly  considers  agglu- 
tination to  be  the  work  of  the  enzyme  alone  and  confirms  it  by  the 
action  of  rennet  on  milk,  apparently  forgetting  that  rennet  does 
not  coagulate  casein  in  the  absence  of  salts  of  lime.  The  casein 
is  altered  by  the  rennin  into  psracasein  and  an  albumose,  but 
the  paracasein  is  only  coagulated  in  the  presence  of  lime. 

The  question  then  arises,  what  is  the  action  of  the  active 
serum  'i  It  is  apparently  not  a  coagulation  of  the  protoplasmic 
albuminoids,  since  bacteria,  the  albumen  of  which  has  been 
coagulated  by  heat,  are,  as  I  have  found,  not  flocculated  by  salts. 
The  immobilisation  would  seem  to  indicate  an  alteration  of  the 
protoplasm.     But  since  bacteria  killed  by  heat  are  not  flocculated. 
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bouillon  or  serum.  It  is  the  precipitate  that  is  clumped;  the 
bacteria  are  carried  toith  it  mechanically.  By  adopting  this  view 
we  have  an  agreement  between  the  numerous  obser\'ers.  It  is 
also  easily  understood  why  dead  typhoid  bacteria  agglutinate 
like  living  ones.  The  products  of  metabolism  being  in  contact 
with  the  dead  cells  are  precipitated  by  the  active  serum  upon 
their  surfaces  and  in  the  medium.  The  precipitate  is  flocculated 
by  the  saline  constituents  of  the  solution,  and  both  dead  cells  and 
precipitate  gather  together  into  floccules.  The  fact  that  dead 
typhoid  bacteria  may  be  employed  in  WidaFs  test  bears  out  the 
theory  of  a  coagulable  surface  precipitate,  and  agrees  with  Nicolle^s 
experiments,  which  showed  that  foreign  bacteria  in  a  filtered 
culture  of  Bact,  typhi  were  clumped  by  active  typhoid  sera. 

Gruber  (7),  writing  recently,  considers  that  Kraus'  precipitate 
is  quantitatively  too  small  to  explain  agglutination,  and  thinks  it 
probable  that  in  the  act  of  agglutination  certain  substances  in 
the  bacterial  membranes  are  made  more  insoluble.  A  shrinkage 
and  separation  follow  whereby  glutinous  masses  are  formed  on 
the  bacterial  surfaces.  This  appears  to  be  very  similar  to  his  old 
hypothesis  of  the  swelling  of  the  membranes,  to  which  Bordet 
pointed  out  that  there  was  no  reason  given  for  the  approach  of 
the  bacteria.  Again,  the  shrinkage  and  formation  of  sticky 
masses  on  the  bacteria  is  an  idea,  while  Kraus'  precipitate  is  a 
fact. 

Iladzievsky  (8),  in  a  preliminary  paper,  objects  to  the  precipi- 
tate idea  apparently  because  he  obtained  no  precipitate  in  young 
cultures  in  which  the  bacteria  clumped  normally.  Both  writers 
apparently  forget  that  the  bacteria  must  be  saturated  with  the  pi*e- 
cipitable  substance  before  it  is  given  oflf  into  the  culture  medium, 
and  in  a  young  culture  while  the  organisms  are  saturated  there 
may  be  but  an  infinitely  small  amount  in  the  culture  fluid. 

I  have  tested  the  validity  of  Gruber's  and  of  Radzievsky's 
objections  and  cannot  agree  with  them.  The  precipitate  may  be 
and  undoubtedly  is  very  small  in  amount,  but  it  is  still  appreci- 
able. A  twenty-four  hours'  bouillon  culture  of  Bact.  typhi  was 
filtered  through  a  Kitasato  filter,  and  an  agar  culture  of  Bact. 
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coll  commune  was  distributed  in  a  small  portion  of  the  filtrate. 
This  suspension  was  treated  with  active  typhoid  serum  in  the 
proportion  of  20  parts  of  suspension  to  1  of  the  serum.  The 
bacteria,  which  before  the  addition  of  the  active  serum  had  been 
uniformly  distributed  in  the  Bact.  typhi  filtrate,  had  after  an 
hour  become  collected  into  clumps.  As  it  seemed  possible  that 
some  objection  might  be  made  to  the  use  of  Bact.  coli  commune 
on  the  ground  that  the  serum  might  have  been  obtained  from  a 
case  of  mixed  Bact.  typhi  and  Bact.  coli  comnune  infection,  a 
second  experiment  was  made  with  Bact.  Hartlehii.  Agglutination 
occurred  precisely  as  when  Bact.  coli  co7nm,nne  had  been  employed. 
These  experiments  show  that  Gruber's  and  Radzievsky's  objec- 
tions are  groundless,  and  they  are  in  agreement  with  Nicolle's, 
who  showed  that  foreign  bacteria  suspended  in  the  filtrate  of  a 
Bact.  typhi  culture  were  agglutinated  by  active  sera. 

Since  agglutination  is  essentially  the  coagulation  of  a  precipitate, 
it  will  be  prevented  by  the  presence  of  anti-coagulating  agents 
such  as  the  alkaline  citrates  and  acetates.  Winterberg  (Q)  in  a 
recent  paper  showed  that  the  so-called  agglutinines  were  destroyed 
by  acetates,  as  evidenced  by  the  absence  of  clumping.  It  is  clear 
that  the  non-clumping  was  due  to  the  acetates  preventing  the 
flocculating  action  of  the  serum  and  bouillon  salts  and  not  to  the 
destruction  of  the  enzyme. 
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to  eliminate  from  the  fluid  traces  of  precipitable  salts.  Generally 
a  slight  precipitate  was  obtained,  and  above  this  a  uniform  sus- 
pension of  the  bacteria.  The  nitrates  of  potash,  soda  and 
ammonia  failed  to  produce  a  flocculation  when  added  to  the 
suspension,  even  when  the  emulsions  were  centrifuged  (2,500 
revolutions  per  minute).  The  continued  addition  of  dilute  silver 
nitrate .  in  place  of  the  alkali  nitrates  produced  very  slight 
precipitates.  Strong  silver  nitrate,  however,  produced  complete 
precipitation. 

The  failure  of  the  dilute  silver  nitrate  to  effect  complete 
flocculation  shows  that  either  no  silver  salt  had  formed  on  the 
surfaces  of  the  bacteria,  or,  if  one  had  formed,  the  silver  nitrate 
or  tlie  alkali  nitrates  were  too  weak  to  induce  flocculation.  It  is 
probable  that  no  surface  film  had  been  formed.  The  absence  of 
flocculation  by  so  strong  a  flocculating  agent  as  dilute  silver 
nitrate  emphasises  the  fact  that  bacteria  when  freed  from  bouillon 
salts  and  their  by  products,  are  not  coagulated  like  inorganic 
particles. 

The  bacteria  after  being  flocculated  by  the  strong  silver  nitrate 
were  seen  to  be  in  clumps.  Careful  examination  of  these  clumps, 
an<l  «vspecially  after  they  had  been  exposed  to  the  light,  showed 
that  the  bacteria  were  enclosed  in  a  matrix  which  undoubtedly 
consisted  of  a  silver  compound  of  the  intracellular  salts  which  had 
diffustKl  out  from  the  cells  under  the  influence  of  the  strong 
silver  nitrate.  It  is  evidently  impossible  to  obtain  a  pure  floccu- 
lation or  agglutination  of  bacteria,  and  when  such  an  appearance 
is  presented  the  failure  to  reveal  the  presence  of  a  flocculated 
matrix  is  due  entirely  to  our  instruments  or  methods  of  demon- 
strati<m. 

Some  experiments  of  Malvoz  (lO)are  frequently  (juoted  to  show 
that  agglutination  of  typhoid  bacteria  may  be  obtained  by  the 
mldition  of  certain  chemical  reagents  and  stains.  Since  I  have 
shown  that  true  chemical  agglutination  does  not  occur,  it  seemed 
a<lvisable  to  repeat  his  experiments.  In  one  of  these  experiments 
clumping  occurs  when  strong  alcohol  or  strong  formalin  is  added 


82  THE   MECHANISM    OF   AGGLUTINATION, 

to  an  equal  volume  of  a  suspension  of  bacteria  in  water.  This 
appears  to  be  due  to  a  dehydration  rather  than  to  a  flocculation 
in  which  the  loose  water  molecules  are  withdrawn.  But  such  as 
it  is,  these  strong  reagents  produce  the  nearest  approach  to  true 
flocculation  that  can  be  obtained  with  bacteria.  Another  of  his 
agglutinating  agents  is  dilute  mercuric  chloride.  This  salt 
undoubtedly  acts  like  calcium  chloride  in  producing  a  precipitate 
of  the  culture  salts  that  is  flocculated  together  with  the  bacteria. 
The  case  of  a  dilute  solution  of  saffranin  promised  to  be  different. 
This  stain  when  in  dilute  solution  (1-1000)  and  added  to  an  equal 
volume  of  bacterial  suspension  produced  an  apparent  agglutina- 
tion of  the  bacteria.  A  test  of  the  stain,  however,  with  sterile 
bouillon  showed  the  formation  of  an  immediate  precipitate  which 
was  found  microscopically  to  resemble  clumps  of  bacteria  and 
cocci.  This  shows  that  the  case  of  saffranin  is  no  exception  to 
the  rule  that  in  agglutination  a  precipitate  is  first  formed  in  the 
fluid.  On  investigating  the  constituent  of  the  bouillon  that  is  pre- 
cipitated by  saffranin,  it  was  found  to  be  among  those  that  are 
precipitated  by  lime,  since  no  agglutination  was  obtained  with 
bacteria  that  had  been  grown  upon  or  in  media  that  had  been 
treated  with  lime  to  remove  phosphoric  acid.  It  does  not  appear 
to  be  a  phosphate,  because  neither  ammonium  nor  potassium 
phosphate  forms  a  precipitate  with  the  dilute  stain.     Malvoz 
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ON  A  NEW  SPECIES  OF  ANOOPHORA. 

By  R.  T.  Baker,  F.L.S.,  Curator,  Technological  Museum, 

Sydney. 

Angophora  melanoxylon,  sp.nov. 
"Coolabah;' 
(Plate  ii.) 

A  medium-sized  tree,  from  40-50  feet  high,  with  a  diameter  up 
to  3  feet;  the  bark  somewhat  similar  to  a  "  Box  "  bark,  much  les8 
fibrous  than  that  of  A.  subvelutina,  F.v.M.,  or  A,  intermedia^  DC. 
Branchlets  glabrous  or  minutely  pubescent,  with  or  without 
bristles. 

Leaves  much  more  numerous  than  in  the  other  species  of 
Angophora,  mostly  under  two  inches  long,  rarely  exceeding  2^in., 
and  under  ^in.  broad;  lanceolate  or  cordate  at  the  base,  with 
rounded  auricles,  sessile  or  almost  so,  nearly  always  opposite  and 
decussate;  blue-green  on  the  upper  side,  pale  yellow-green  on  the 
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Timber.— The  timber  of  this  species  appears  to  be  quite  different 
from  that  of  the  coastal  species,  inasmuch  as  it  is  of  a  very  dark 
brown  (in  fact,  almost  black)  colour,  and  not  pale  coloured  as  is 
the  case  with  other  Angophoras.  It  has  a  pretty  wavy  figure, 
and  in  colour  and  hardness  is  almost  identical  with  American 
Walnut,  and  is  thus  particularly  suitable  for  cabinet  work. 

Kino.— The  kino  is  in  brownish-coloured  masses,  having  a  dull 
fracture.  It  is  very  friable,  so  much  so  that  it  crumbles  to  an 
ochrcy-coloured  powder  between  the  fingers.  It  is  but  little 
soluble  in  cold  water,  forming  a  whitish  turbid  solution,  the 
turbidity  disappearing  when  boiled,  the  solution  again  becoming 
turbid  on  cooling.  The  substance  causing  the  turbidity  is 
removed  by  extracting  with  ether,  and  the  reactions  show  it  to 
be  aromadendrin.  No  eudesmin  is  present.  The  presence  of 
this  substance  in  the  kinos  of  the  Angophoras  shows  a  chemical 
connection  between  these  trees  and  the  Eucalypts.  Eudesmin 
appears  to  be  the  more  common  in  the  Eucalypts,  but  in  the 
kinos  of  some  species  both  eudesmin  and  aromadendrin  are 
present;  while  only  in  one  species  as  yet  has  aromadendrin 
alone  been  found  (£.  calophylla  of  West  Australia). 

The  tannin  present  in  the  kino  of  this  Angophora  gives  a  green 
coloration  in  a  very  dilute  aqueous  solution  with  one  drop  of 
ferric  chloride,  and  in  this  respect  differs  from  the  kino  of  £. 
calophylla,  which  gives  a  blue  coloration  under  like  conditions 
(Henry  G.  Smith). 

Fodder. — This  is  a  tree  that  should  be  extensively  cultivated  on 
the  arid  land  of  the  interior,  as  it  is  drought-resisting,  and  the 
leaves  are  much  relished  by  cattle.  A  great  point  in  its 
favour  is  that  it  is  very  foliaceous. 


That  this  tree  should  in  the  past  have  missed  recognition  is 
rather  strange,  as  it  is  well  known  throughout  the  area  indicated 
by  the  above  localities.  The  rare  shape  of  some  of  the  leaves 
(the  lanceolate  form)  connects  it  with  A.  intermedia,  whilst  the 
rounded  auricular  base  of  the  predominant-shaped  leaf  gives  it 
some  affinity  to  A.  subveiutina. 
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The  nature  of  its  bark  and  timber  differentiates  the  tree  at 
once  from  any  described  species.  The  compact,  terminal  panicle, 
as  wdl  as  the  larger  flowers,  also  differentiate  it  from  A. 
subvelutina. 

From  A.  cordifolia  it  differs  also  in  its  smaller  flowers,  fruits, 
and  leaves. 

It  appears  to  have  little  affinity  with  A.  lanceolata. 

In  botanical  sequence  it  is  placed  between  A,  subvelutina  and 
A.  intermedia,  as  the  leaves  have  the  form  of  those  of  both  these 
species.  The  inflorescence  more  nearly  approaches  A,  lanceolata ; 
but  as  stated  above  it  is  differentiated  from  this  species  by  the 
nature  of  its  bark  and  timber. 

In  passing  it  may  be  mentioned  that  the  town  and  railway 
station  on  the  main  western  line,  424  miles  west  of  Sydney,  are 
named  after  this  tree,  where  a  cluster  of  them  stands  at  present 
near  the  railway  platform  ;  these  are  known  for  miles  around  as 
"  Coolabah." 

The  name  "  Coolabah  "  is  also  given  to  two  or  three  species  of 
Eucaljrpts,  and  it  comes  rather  as  a  surprise  to  a  botanist 
travelling  west  to  be  shown  these  particular  trees  as  "  Coolabahs,'* 
and  then  to  discover  that  they  are  Angophoras. 

It  is  mostly  a  crooked  tree  ;   and  it  is  from  this  feature  that 
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Past  L 

By  C.  Hxdlct,  F.LS. 

As  the  resah  of  eoclectinz  <«  hotidjiT«  and  exajnimns  tnaxmal 
in  hours  ncc  cnswed  in  ^<£aal  dizii««.  a  oonsaderabue  aoKAznt  «€ 
infonnatioD  ojbxj*^  into  mj  pasee?k$>:ici.  In  ptwioBc  conuMiniea- 
tioos  seme  of  this  wa»  exnbodifd:  a  further  ecoiritratkc  is  nov 
tendered,  and  I  trttsi  tha.i  wad^  this  tri>  I  mar  ^jfivr  b^^tp  in 
the  fatnreL 

I  am  ooBscrained  10  apouoeise  for  the  di<ioc«iz>e«r:<ed  and  frae- 
mentarr  siase  Ki  th*-  Titf>>as  i^nns:  thex  9rt  act  jeaT^?^  fr»D  the 
yjoTDMl  <ii  a  vvckizx^  natTcraast.  aad  t2i<edr  crder  i^  tLai  in  viikh 
chance  mar  pcptiegii  faci-t^ 

Tlie  trs5  r?»jci«te  «:f  vlj f?-ljjw  <::a->*d*.  aoi  icT«#t-Jf  i^  v*  a««re 
•  •arsehrf*  of  the  iifSitrrT  -.^f  tIi*-  *v»w3*»  tt*  haMjf ;  -jT^^ticos  'j£ 
^tractizre  aad  ctf  iirtiw  f^*.?d5'ja-ta'jEL-  "Lb-iiiii  '.€  rr**t  bizyjnMOtot. 
canned  tie-  a^^e^ua^fi^  mEI  «;:»*-:r5c  ii«.trn-  is  a**w:red  Cenain 
Knrii«ih  -mr: VTs  irb-:-  iia^?  ita^^:  iriti  .•tr  ifciLQa  iiav*-  ;ire«M:ii«d  11% 
'■ith  trief  Latzs  d*?stTixna:oif  of  sji&i'aef  i: ^a^yxm. pfciJ*^d  '0-  fijcnrefc. 
The  earlier  AnKtrfcliai.  o.ci'.-iittj-.'jciyi-'  tiif  .•r:i:nat*-JT  -ejtf.-xs  thi* 
*-tTjef<r  *^}i*^  n»a^l.  P*-rmiii*.*„T  I  rjAi*-  ffcii*c  v.  i:i*fi.tifT  ^.^^wm* 
from  vrstiiirs  of  tidv  ci»(M> ;  I  h^s^s  frinL  '^:rT^?^jcioesit*  tit«e  aan^e 
oaofe«Q'.«L  and  c«:i!*<«-^e  ti*:  ^jKE^iaf^  tiLn*  iixfiria^jd  auo  tjn^r 
ijiapKjaed  hav«-  fnr&farwi  r^jcjouatios:  'jf  xiame^  at  Ut^-  tiano^  'jf 
the  moKt  d2^tiii.L£iiitsti€fC  Utir-.i^ff^u.  K^i»9riaiitru^ 

It  hai'  'uvoi  tiieref  JT?:  itt  i}r<i  aixc  v..  £x  ^n:  ilmrur».ti'.«i  tii^r 
identatr  erf  wjti  raxhrur*<c  sj^wj**  a*  I  'jac  prx^ii?*-  Tiit  '-^st-ur- 
renoe  <rf  sfftxx^  ol  Uj^  cja*?:  rrf  V  ,Tt.  WiJ^  nut  jipe^-ivnfc-T  rwcira*-o 
theocse  will  be  cneij  pronunoDoc 
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SiRius,  gen.nov. 
(Plate  iii.,  fig.  8.) 

A  genus  of  the  I'richotrapicUPy  differing  by  a  turbinate  instead 
of  conical  shape,  thin,  without  (as  far  as  my  information  goes) 
the  characteristic  epidermis  of  the  type.  Especially  is  it  dis- 
tinguished by  a  concave,  expanded  pillar,  broadening  anteriorly 
to  an  abrupt  termination,  and  failing  to  reach  the  siphonal  notch. 
There  is  considerable  similarity  between  Crossea  and  Sirius  in 
general  shape  and  in  the  features  of  the  base. 

Type  Ratdinia  badia,  Tenison- Woods. 

The  type  of  my  new  genus  was  specifically  described  by 
Tenison- Woods  in  these  Proceedings  (Vol.  ii.  1876,  p.  264), 
and  discussed  at  some  length.  His  reference  of  a  living  species 
to  the  genus  Ratdinia^  Mayer,  created  for  a  European  Miocene 
fossil  has  received  the  attention  of  subsequent  textbooks.  The 
arguments  advanced  by  Woods  fail  to  convince  me.  I  can  trace 
no  sequence  of  family  or  genus  between  R.  alligata  and  Sirhi» 
b€uiiv8.  The  salient  character  of  the  fossil  is  a  sharp  transverse 
median  fold  on  the  columella;  to  this  the  broad,  smooth  columella 
of  Sirius  hadius  presents  no  counterpart.  In  support  of  this 
statement  a  figure  of  the  Australian  species  (fig.  8)  is  now 
submitted  for  contrast  with  that  of  R.  alligata,  Deshayes  (Joum. 
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FOSSARUS  SYDXBYBNSIS,  Sp.nOY. 

(Plate  iii.,  fig.  12.) 

Shell  broadly  ovate,  rather  solid  and  narrowly  perforate,  body 
whorl  large,  spire  short  and  turreted.  Colour  dead  white 
(1  bleached).  Whorls  four,  flattened  for  a  space  below  the  suture, 
a  little  inflated  at  the  periphery  and  gently  rounded  to  the  base. 
Sculpture:  the  first  two  whorls  are  smooth,  the  next  has  three 
raised  spiral  cords,  while  the  last  is  encircled  by  eleven,  sharply 
elevated,  narrow,  spiral  cords,  separated  by  interstices  of  twice 
or  thrice  their  own  breadth,  two  on  the  shoulder  and  two  on  the 
base  are  more  prominent  than  the  rest,  the  basal  ones  wind 
obliquely  into  the  narrow  umbilical  fissure,  minute  strise  in  the 
direction  of  growth  lines  decussate  the  troughs  between  the 
smooth-topped  ridges.  Suture  impressed.  Aperture  oblique, 
ovate,  exceeding  half  the  length  of  the  shell,  angled  above, 
rounded  beneath,  furrowed  within  by  the  print  of  the  external 
sculpture  ;  outer  lip  sharp,  denticulated  by  the  sculpture. 
Columella  arched,  broad,  above  plastered  on  the  body  whorl  and 
over  the  axial  perforation,  below  spreading  and  reflected;  at  its 
anterior  termination  is  the  faint  rudiment  of  a  channel.  Length 
4*5,  brea^ith  3  mm. 

Hab. — Balmoral  Beach,  near  Sydney;  several  specimens  among 
shell  sand. 

Type  to  be  presented  to  the  Australian  Museum. 

COUTHOUVIA    ACULEATA,    sp.nov. 

(Plate  iii.,  fig.  10.) 

Shell  ovate,  with  a  slender  acuminate  spire  and  inflated  body 
whorl.  Colour  dead  white  (?  bleached).  Whorls  six,  rapidly 
increasing,  divided  by  a  narrowly  but  deeply  grooved  suture. 
The  last  whorl  just  previous  to  the  aperture,  is  free  from  its 
predecessor.  Sculpture :  the  last  whorl  is  encircled  by  nine 
narrow,  sharp,  projecting,  spiral  ridges;  passing  from  suture  to 
liase  these  ridges  gradually  and  proportionately  grow  larger  and 
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farther  apart.  The  lowest  overhangs  the  umbilical  fissure. 
Interstitial  threads  develop  in  the  two  lowest  furrows.  All  the 
ridges  and  furrows  are  crossed  by  fine,  sharp,  obliquely  ascending 
threads,  of  which  there  are  on  the  body  whorl  about  thirty-threa 
The  major  spiral,  and  minor  transverse,  lines  enclose  deep  square 
pits;  at  their  intersection  arise  sharp  little  prickles.  A  corres- 
ponding sculpture  occurs  on  the  upper  whorls  and  fades  gradually 
away  towards  the  apex.  Aperture  oblique,  almost  D-shaped,  but 
rounded  off  at  the  angles.  Outer  lip  sharp,  frilled  by  the  sculpture. 
Inner  lip  distant  from  the  whorl,  nearly  straight,  edge  a  trifle 
curled,  broadened  at  the  anterior  corner,  where  the  circum-umbilical 
ridge  arches  in  to  meet  it.  Here  is  the  shallow  impression  of  a 
rudimentary  siphonal  notch.  Umbilicus  a  long,  deep,  narrow 
cavity  whose  inner  wall  is  smooth.     Length  4,  breadth  2  5  mm. 

Hab. — Off  Bet  Island,  Torres  Straits;  two  specimens  dredged 
by  Mr.  J.  Brazier  in  1 1  fathoms. 

Type  to  be  presented  to  the  Australian  Museum. 

The  genus  Couthnuyia  (Ann.  Mag.  N.H.  ser.  3,  v..  May,  1860, 
p.  410)  has  not  been  previously  seen  in  Australian  waters. 

Menon,  gen.  no  v. 
A  genus  of  the  EuHmidce.     Shell  perforate,  solid,  dull,  com* 
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grooves  oecur  on  the  two  topmost  whorls  and  there  cease,  the  rest 
of  the  shell  is  fiuntly  and  irregularly  ribbed  by  arcuate  growth 
lines;  from  the  aperture  to  the  apex  and  upon  the  opposite  side 
of  the  shell  a  series  of  strong  cord-like  varices  project  and  mount 
the  shell  perpendicularly.  The  end  of  the  penultimate  varix  is 
thrust  into  the  aperture.  The  suture  is  impressed  and  ragged 
from  the  irregular  longitudinal  sculpture.  Aperture  ovate-oblong, 
above  solute,  subangled  and  channelled;  beneath  rounded.  Outer 
lip  sharp,  curving  forward  anteriorly;  columella  long  and  very 
straight,  above  narrow  and  appressed  to  the  body  whorl,  beneath 
broadened  and  reflected.  Umbilicus  a  narrow  triangular  deep 
pit,  walled  in  by  the  reflected  columella,  the  penultimate  and 
incipient  varices.     Length  5,  breadth  2  mm. 

Hab, — Little  Coogee  Bay,  near  Sydney;  in  shell  sand.  I  am 
indebted  to  Mr.  J.  Brazier  for  a  specimen  which  he  collected  in 
July,  1895. 

Type  to  be  presented  to  the  Australian  Museum. 

My  illustrations  show  the  shell  seen  in  front,  the  apex  from 
l)ehind,  and  the  base,  with  varix  in  profile,  from  beneatli,  all 
enlarged. 

This  genus  appears  to  link  the  bizarre  form  lloplopteron 
(Fischer,  Joum.  de  Conch,  xxiv.,  1876,  p.  232)  to  the  more 
normal  Kulimifke.  The  difference  between  the  varices  of  \hiion 
and  of  Hoplopteron  is  rather  one  of  degree  than  one  of  kind. 
Indistinct  varices  occur  in  Eulima  proper.  On  a  specimen  of  E. 
U9$ell4jUa,  Sowerby,  I  find  a  series  of  inconspicuous*  varices  on  the 
upper  whorls. 

The  apex  described  abive  is  likely  to  prove  a  plu^  formerl  in 
life  before  the  loss  of  the  apical  whorls. 

8bil.\  .\ttenuata,  n.sp. 

(Plate  iii.,  ^)i<.  9,  9a.) 

Shell  dextral,  very  tall  and  slender,  gently  tapering,  varies  a 
little  in  proportion.  Whorls  thirteen,  gradually  increasing, 
rounded,  contracted  at  the  sutures.     Colour  varying  from  deep 
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chocolate  to  pale  ochre,  the  primary  whorls  always  darker  than 
the  remainder.  Sculpture :  four,  evenly  spaced,  spiral,  sharp  cords 
ascend  the  whorls,  midway  in  their  interspaces  on  the  upper 
whorls  threads  appear,  which  increasing  in  moi-e  rapid  proportion 
rival  on  the  last  whorl  the  primary  cords;  one  specimen  before 
me  thus  exhibits  on  the  last  whorl  nine  equally  sized  and  spaced 
cords.  Both  cords  and  interspaces  are  crossed  by  coarse,  irregular, 
arcuate  growth-striae.  The  apical  whorls  are  obliquely,  longitu- 
dinally ribbed,  thus  recalling  normal  Ceritfnopt<w  sculpture.  A 
keel  appears,  the  ribbing  diminishes,  and  by  gradual  transition 
the  adult  sculpture  is  attained.  The  l»ase  is  concave,  above 
smooth,  below  faintly  spirally  ribbed.  Columella  arched,  canal 
short  and  straight.  The  dark  specimen  figured  measures— length 
9  mm ,  breadth  2  mm.  A  pale,  more  strongly  ribbed  shell 
measures — length  10  mm.,  breadth  2*5  mm. 

Ilab. — Balmoral    Beach,    Middle   Harbour,  near   Sydney.       I 
have  collected  a  dozen  dead  specimens. 

No  members  of  SeUa  (A.  Ad.;  Ann.  Mag.  N.  H.  [3],  viL  1861, 
p  130)  have  been  yet  noticed  in  Australia.  The  present  species 
differs  from  the  type  S.  dextroversa.  Ad.  <k  Rv.,  (Voy.  Samarang, 
Z(>ol.  pi.  \h  p.  31)  by  more  lyrie^  more  rounded 
whorlw,  and  a  HtraijL,^hter  canitl. 

uted    to   the    Au^triiliaii 
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Zkidora  taskaxica,  Beddome. 

Beddoinc,  Proc.  Roy.  Soc.  Tas.  1882  [1883],  p.  169. 

In  the  note  quoted  under  the  preceding  species,  Mr.  Henn 
published  the  first  occurrence  ol  this  species  in  oar  waters.  I 
can  again  confirm  his  discovery,  having  taken  a  young  specunen 
in  sand  in  a  cleft  of  the  cliffs  a  mile  south  of  the  South  Head 


Ughthou:>e.  Mr  H.  L.  Kesteven  has  >h<:»wn  me  a  specimen 
which  he  collect***!  at  Botany  Heai  A>  the  speoie<  has  never 
been  figured,  and  as  my  example  is  t<.»o  young  to  use,  I  have 
derived  an  illustration  fn:»m  au  authentic  Tasmanian  example, 
kindly  lent  me  oy  Mi*is  L>xiiler. 

Professor  Tate  rec«.nmi«ied  the  «x"curn^uee  of  this  genu>  in  South 
Australia  in  a  specie^  proba  My  con  specific  with  the  Tasmanian 
<Trans.  Roy.  Soc  S  A.  xviii.  1*^94,  p.  11*^).  A  strict  C'imp»arison 
lietween  specimen^  yet  remainr>  to  Ije  instituted. 

Heliai  i>  F'VEOLATVs,  Tate. 

Tate.  Trans.  Roy.  S^k^.  S.A.  xvii.  1^93,  p.  10 1,  pi.  i.  fig-.  13, 
1  :Wi. 

I  have  lately  taken  >ev»fral  t-xamjile^  of  this  specir>  upon 
Balmoral   Beach.     The  ideutification   is  based   upon  comparison 
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with  specimens  kindly  forwarded  by  the  author.     It  had   not 
been  previously  noticed  beyond  the  borders  of  South  Australia. 

Amauropsis  moerchi,  Adams  &  Angas. 

(Plate  iii.,  tig.  4.) 

Adams  &  Angas,  Proc.  Zool.  Soc.  1863,  p.  423. 

Only  two  examples  of  this  rare  species  were  taken  by  Angas; 
he  found  them  "adhering  to  the  under  surface  of  a  large  stone, 
at  Watson's  Bay,  just  inside  Port  Jackson  Heads,  during  an 
unprecedently  low  tide"  (P.Z.S.  1867,  p.  198).  Another  was 
collected  by  Brazier  under  a  stone  at  Point  Piper  (Proc.  Roy.  Soc. 
N.S.W.  xxiii.  1889,  p.  259).  The  fourth  known  specimen 
occurred  to  me  at  Twemlow's  Reef,  Middle  Harbour,  under  a 
stone  on  muddy  ground  in  the  mangrove  (Avicennia)  zone,  in 
company  with  such  mud-loving  species  as  Phenacolepus  cinna- 
momeaf  Gould,  Plecotreina  hicolor,  Pfr.,  and  Columbella  regulun, 
Souverbie. 

Mr.  Brazier  is  acquainted  with  the  species  by  sight,  having 
derived  his  information  direct  from  Angas.  He  has  kindly  con- 
firmed my  determination,  indeed  from  literature  alone  no  identi- 
fication could  be  made.  To  assist  future  observers  I  now  tender 
a  drawing  of  my  specimen,  which  is  5  mm.  in  diameter.  Angas 
*ies<'n)R's   his  as   Tt  lint's  in   li-^nj^lfL      Tht"  youtii  nf  my  <^^\a.mp]« 
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with  Victorian  specimens  from  Western  Port,  kindly  supplied  by 
Mr.  J.  H.  Gatliffl 

The  species  is  omitted  from  Tryon's  Manual,  and  the  original 
descripticm  is  insufficient  for  the  recognition  of  the  species.  To 
figures  of  one  of  my  specimens,  therefore,  I  add  the  following 
description  : — 

Shell  minute,  above  almost  flat,  below  rounder]  and  widely 
umbilicate.  Whorls  two  and  a  half,  very  rapidly  increasing,  H(f 
that  the  outline  of  the  shell  approaches  the  figure  of  the  Arabic 
numeral  6.  Apical  whorls  smooth,  one  and  a  half.  Sculpture: 
throughout  cloeely,  finely,  spirally  grooved;  above  is  one  and 
on  the  base  are  two  prominent  spiral  lyne.  The  whole  shell  is 
crossed  by  transverse  sculpture,  which  is  nearly  suppressed  frjr 
most  of  its  ooorse,  bat  appears  in  a  series  of  fine  denticules  >ielow 
the  suture,  in  beading  on  the  major  lyne,  and  in  basal  riljs  pn>- 
jecting  teeth  into  the  umbilicus.  A  small  varix  appears  at  a 
whorl  behind  the  aperture.  Aperture  very  oblique,  a  round, 
trumpet  mouth,  with  a  doable,  widely  expanded  lip,  fortified 
behind  with  a  heavy  varix.  Major  diameter  1*16,  minor  '84; 
height  -64  mm. 

FisscRiDEA  UX£ATA,  .Sowerby. 

(Plate  liL,  fig.  11. 

Thi*  r<pecie?»  waj*  included  by  the  fArii^r  writ^n  in  tfc^  gena^ 
Fuermrdl^a^  Pil^brr  in  the  >IanaaI  of  Coocbolos^  pla^y^  it  in 
G^ypkU^  bat  h^  afterwards  ^JrATwh-^kfA  that  aame^  in  t^vf/ar  *4 
Fts^uridetM  of  ^fwrniiM^jQ  'The  yaatiliw,  v..  J*n.  l'»!>i  p.  Ihif, 

The  animal  ha<f  w>c  be^n  y^t  d^i^^ribed.  It  l4  noic  ancrjauivyn 
in  rfydney  Hart^jor.  livinz  oc  rr^k.*  acri  a*&v<ig  piLiM  f4  U^Mkf: 
^t'Xief  in  clear  'M»a  waJ:«»r-  Ii4  aao^^tn^ntA  an^  v^rr  ^ta^^^^h;  in 
craw^inz  ^h^  an  imskl  ra^ei^  lza  «hieu  t*>  a  crjCL-^vWahti^  hn^^t  ait  if 
IvjoiiftX  an  rsaibr»^Ia  'vx^r  it.-*«»';£  ^liMi  follj  *xr.«>ieri  n//  pi^rt 
of  thp?'  acimal  *iiT.»iijc»*  'tn^  ♦iii*-!!  la  ^zeix.'zs^  *vxi\nmX  v*  fJi*^ 
a!*yinna»HrriaL  f  jT^ard  c«,.Hi*U/Ci  of  'ifn*  ^ht*-!-  in,  L*«^.nf^m^Jtn  n*yrU/» 
/f^de  Pr»>:.  B.^^   Sa»t.  Vu^  [•'>*,  ^t-  n.    »  niie  umtrai  piv»ir.w>ft  ^4 
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the  shell  in  F.  lineata.  The  animal  can  quite  conceal  itself 
within  the  shell;  when  entirely  retracted  the  shell  touches  the 
ground  at  the  anterior  end,  but  a  slight  gape  remains  behind. 
When  fully  exserted,  as  in  my  figure,  a  series  of  filaments  project 
from  beneath  the  margin  of  the  shell,  each  answering  to  a  radial 
of  the  shell  sculpture;  beneath  and  l>eyond  these,  the  mantle 
skirt  depends;  the  latter  is  often  puckered  into  waves  and  can  be 
extended  to  about  twice  the  length  of  the  filaments.  Below  the 
mantle  is  the  usual  row  of  epipodial  filaments.  Muzzle  slightly 
bilobed.  Tentacles  moderately  stout,  slightly  tapering,  sharply 
pointed,  frequently  engaged  in  searching  the  ground  with  a  slow 
sweeping  motion.  Tail  short  and  blunt.  Anal  tube  very  little 
exserted,  surrounded  by  a  dozen  small  papillae.  Mantle  and 
filaments  pale  yellow,  remainder  of  body  creamy  white,  anal  tube 
dark  brown. 

Cerituium  tenue,  Sowerby. 

Sowerby,  Thesaurus  Conch,  ii.  1855,  p.  876,  pi.  clxxxiv. 
fig.  212  (202). 

This  species  was  originally  descril>ed  from  Port  Lincoln,  South 
Australia.  An  examination  of  South  Australian  specimens 
induces  me  to  unite  with  it  Bittium  variegatnm^  Brazier,  described 
in  these  Proceedings  (Second  Series,  ix.  1894,  p.  172,  pi.  xiv.  fig.  9). 
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behind  the  mpertore  to  a  few  crowded  riblets.  Base  flattened . 
Umbikiis  nairow,  aemicircolary  deep,  oblique,  bounded  by  a  heavy, 
outstandini^  obliquely-entering  fonicla  Aperture  very  oblique, 
ovate.  lip  thickened  within.  Columella  united  to  the  umbilical 
funide  and  spreading  above  a  callous  pad  on  the  preceding  whori. 
Major  diameter  6,  minor  5,  height  2  nmi. 

Hob. — Port  Darwin;  <xie  specimen,  collected  from  the  beach 
by  Mr.  ^lalding,  was  communicated  to  me  by  Mr.  J.  Brazier. 
Two  young  shells  dredged  in  1 1  fathoms  off  Bet  Island,  Torres 
StraitSy  by  Mr.  Brazier  a|^)ear  to  belong  to  the  same  speciesw 

Type  to  be  ptesented  to  the  Australian  Museum. 

In  the  last  volume  of  these  Proceedings  (pu  433)  I  described  aa 
Teino&Unmm  §imrkey€t  the  firnt  Australian  member  of  the  subgenus 
SolariarhiM.  Vrcfkmor  Tate  immediately  followed  with  a  seoood 
one  named  Cydotiremug  caperaium  rrran&  Roy.  Soc.  S,A.  1899, 
p.  216,  pL  viL  figs.  la-b;.  The  present  ii  the  third,  lu  affinitias 
are  with  71  wtarteym,  from  which  it  difisrs  by  sfinl  sculpture  and 
greater  sixe,  opacity  and  solidity. 

yorABCBCB  GUkCcrs,  Chee«eman. 
(P^ate  ir,, 

About  fire  year»  aeo  I  c*>I>ct«l  fryna  izux  Uj  time,  ait  the  ed^ 
of  a  ZoU^frm  2at  oo  the  wes$  &i^  oi  Rcpm*  Bay,  near  SjdiKy, 
several  cxamp^  of  the  «^«me«  r«Qrw  depit^t^l  Mo^t  of  them 
were  roQed  up  d<ad  or  djir^  frocc  ihe  izi'^Tuvxik  e&xt*  of  th^ 
voiame  of  freih  ws«ier  wLk^  beaiy  raiii%  Lad  yj':irvi  'w\o  tht: 
Bay.  One.  hcrrev«r.  wa.%  f <>uad  izi  a  igoLvLj  vA  <»pa£kdkd  eoo 
ditioo:  froBD  i\  mj  drswizt^  va*  :it  •^i»iia>>-2T  ma^. 

I  have  rrferrwi.  UBt  zaX.  with  oerLaiiiij,  Tiie  «|#wa«%  w  A4/mm 
gHoLmrm^  Oaeewflnazu  judgiag  h  froszx  the  liOinAiir;  2::T«aD  ijl  *JL«e  Pr(«. 
ZooL  Soc  il»T%  f.  JfT7.  j^L  xt.  fcj:.  4;.     Fiiiruiw  iid'jTBsaU'jo  i» 

I  have  cniea^  cibtm  wr»^^ii:*»  (ii^oomt  V/  f ry.-iirf  i^^K-ioMtfib  £rvm 
New  ZftSikyid.  wh«»-  J  ijl  v.ud  liit  isjiwaftt  it  rw*. 
7 
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I  have  not  had  an  opportunity  of  late  years  of  searching  the 
locality,  and  reclamation  works  now  proceeding  there  are  likely 
to  ruin  the  Bay  for  a  collecting  ground.  Since  there  is  no 
immediate  prospect  of  learning  more  about  the  animal  and  as  it 
is  an  addition  both  generically  and  specifically  to  the  Australian 
fauna,  it  seems  best  to  no  longer  reserve  the  little  information 
now  given. 

Megalatractus  aruanus,  Linn. 

Hanley  has  shown  (Ipsa  Linnsei  Conchy lia,  1855,  p.  301,  and 
Joum.  Linn.  Soc.  Zool.  iv.  1860,  p.  78)  that  the  Linnean  species 
**  Mv/rex  aruanus "  referred  by  nomenclature,  description  and 
bibliography  to  two  species.  One,  an  American  shell,  was 
separated  in  1788  from  aruanus  by  Gmelin  as  **Murex  carica." 
The  other,  an  Australian  shell,  was  renamed  ^^Fusus  jyrohoscidi' 
fertut "  by  Lamarck  in  1822. 

Unless  we  consent  to  altogether  erase  the  Linnean  name,  it  is 
obvious  that  the  names  of  both  Gmelin  and  Lamarck  cannot  be 
maintained. 

Gmelin's  classification  has  been  accepted  by  Dillwyil  (Deer. 
Cat.  Recent  Shells,  ii.  1817,  p.  723),  by  Binney  (Joum.  Nat.  Hist. 
Boston,  i.  1833,  p.  67),  and  by  Swainson  (Exotic  Conchology, 
1841,  p.  6). 
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There  are  several  other  Linnean  specific  names  which  concern 
the  Australian  student,  such  as  ianthina,  delphintda  and  lima, 
which  Lamarckian  usage  has  banished  from  their  rightful  place. 

The  nepionic  shell  of  M.  artianus  has  a  literature  of  its  own. 
Trjon  described  it  (Manual  Conch,  ix.  p.  142,  pL  xzvi.  fig.  16) 
as  Ceriihium  hrazieri,  Pilsbry  followed  (Nautilus,  viiL  June, 
1894,  p.  17)  by  erecting  for  its  reception  a  new  genus  Perostylua 
and  adding  a  supposed  second  species  P.  fordianus.  Tryon's 
error  was  recognised  by  Tate,  who  showed  in  these  Proceedings 
(Second  Series,  \-iiL  1893  [1894],  p.  244)  that  "it  is  nothing 
more  than  the  embryo  of  Fusus  proboscidiferus"  Pilsbry  then 
in  an  article  entitled  *' PeroMtylus,  the  embryo  of  MegaUUractun  ** 
(Nautilus,  viiL  p.  67)  at  once  withdrew  his  genus  and  species. 

MeifalcUraetus  was  proposed  as  a  subgenus  for  this  species  by 
Fischer  (Manual,  1884,  p.  623);  Pilsbry  remarks  that  its  use  as 
a  full  genus  is  justified  by  the  remarkable  apex. 

Melvill  and  Standen  mention  (Joum.  Linn.  Soc.  Zool.  xzvii. 
1899,  p.  158)  "a  mass  of  nidamental  capsules"  as  being  produced 
by  this  mollusc.  Further  information  on  this  subject  would  Ije 
acceptable. 

As  little  has  appeared  in  literature  about  the  size  of  tliis 
gigantic  shell,  it  may  not  be  amiss  to  say  that  a  specimen  now  in 
the  collection  of  my  friend,  Mr.  P.  G.  Black,  though  imperfect  at 
both  extremities,  .still  measures  22  inches  in  len^h  and  9|  in 
breadth.  Brazier  has  in  these  Pnjcccdings  (Vol.  ii.,  1><7'*,  p.  30^*; 
mentioned  a  maximum  length  of  24  inches. 

The  AuMralian  ranj^  of  the  -ipecies  in  from  the  Dampi^r 
Archipelago  in  the  north-we*t  continuously  to  the  Great  I>arri<r 
Reef  in  the  north-eafit. 


EXPLANATIOX  OF  PLATt>. 
Fig.  &. — ifflfcc*  vurtffM.  H *»:,*• 
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Fig.  6. — Menon  ancepa^  Hedley,  viewed  in  profile  from  the  base  to  show 

the  yarix. 
Fig.  7. — Menon  anceps,  Hedley  ;  apex. 
.Fig.  8.  Sirius  hadiua,  Tenison-Woods. 
Fig.  9. — Sella  cUtenucUa,  Hedley. 
Fig.  9a. — Seila  aUentuUa,  Hedley  ;  apex. 
Fig.  10. — CoiU?umyia  actdeata,  Hedley. 
Fig.  11. — FUauridea  HneatOj  Sowerby;  animal. 
Fig.  12. — Fos9aru8  sydneyensU,  Hedley. 
Figs.  13-15. — Teinostoma  orbkumf  Hedley;  in  different  aspects. 

Fig.  1 1  slightly  reduced,  the  rest  enlarged  in  various  proportions. 

Plate  iv. 

Fig.  1. — Notarchua  glaucua,  Cheeseman ;  the  animal  from  life ;  reduced 
by  one-third. 
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NOTES  FROM  THE  BOTANIC  GARDENS,  SYDNEY. 

No.  6. 

By  J.  H.  Maidbn  avd  E.  Bbtche. 

8APIHDACKS. 

"DODOVMA   FILIFOLIA,    Hook. 

Penrith  (J.  L.  Boorman,  January,  1900). 

The  second  New  South  Wales  locality  recorded.  PreviouHly 
collected  in  this  colony  only  in  the  low  land  between  Double  Bay 
and  BondL    (See  Part  1  of  this  series.  Proceedings,  1897,  p.  147.) 

^  MTBTACIA. 

Lbptospbrmum  8C0PABIUM,  Forst.,  var.  botundifolium,  var.  nuv. 

Tallwong,  South  of  Shoalhaven  River  (W.  Forsyth,  January 
1900). 

A  very  distinctrloc^dng  variety  with  shortly  petiolate,  nearly 
orbicular  leaves,  about  two  lines  in  diameter,  and  with  largft 
fruits  and  flowers.  We  have  been  in  doubt  whether  this  form 
should  be  united  with  L,  fiave^ceru^  to  which  the  obtuse  leaven 
and  the  Icng  style  point,  or  with  L.  tcoparium;  but  we  failed  to 
find  any  connecting  links  in  the  series  of  forms  of  L.  JUivesceru, 
while  we  have  evidence  in  the  Herbarium  of  broad-leaved  fonuh 
of  L.  $eoparium  passing  into  the  variety  under  notice.  Tlie 
characteristic  pungent  points  of  the  If^ves  of  L.  Bcoparium  dih 
appear  gradually  with  the  increase  in  breadth  of  the  leaveb. 

C0MP08ITJE. 

Ubuchbtbtm  RoeMAKisiroucM,  Less.,  var  BTEMorutLUJm, 
var.  Dov. 

Jenolan  Cavw  (W.  F.  Blakdy,  Fel^Tiary,  1900;. 
Differs  from  tin?  type  chiefly  in  the  very  narro*'  and  acute 
leaves,  about  1  inch  in  length,  mith  cl'jsely  resolute  marginb  oon- 
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cealing  the  white  under  surface.     Florets  often  only  4  or  5  in  the 
flower-heads. 

IPACRIDEJE. 

Epaoris  Hamiltoni,  sp.  nov. 

A  flattened  shrub  up  to  3  feet  high  (see  below),  covered  all 
over  with  rather  long,  soft,  white  hairs,  especially  on  the  young 
stems,  more  sparingly  on  the  leaves.  Leaves  very  shortly  petiolate, 
broad,  lanceolate,  3-  to  rarely  5-veined  underneath,  pungent- 
pointed,  about  5  lines  long.  Flowers  white,  nearly  sessile  in 
the  uppermost  axils,  often  apparently  terminal,  forming  short 
sparingly  leafy  heads.  Bracts  and  sepals  acute,  glabrous  but 
generally  minutely  ciliate.  Corolla-tube  attaining  3  lines  in 
length,  shortly  exceeding  the  sepals,  the  lobes  rather  large  but 
shorter  than  the  tube.  Hypogynous  scales  short  and  broad. 
Ovarium  glabrous,  style  glabrous,  much  exserted,  5  to  above  6 
lines  long,  with  a  dilated  stigma. 

Blackheath,  Blue  Mountains  (A.  A.  Hamilton,  January,  1900). 

Allied  to  E.  pcUudosa  and  E.  Calvertiaua,  but  chiefly  differing 
from  the  former  in  the  long  style,  and  from  the  latter  in  the  shape 
of  the  corolla  and  in  the  inflorescence,  and  from  both  by  the 
remarkable  degree  of  hairiness,  so  rare  in  the  genus.  Mr. 
Hamilton's  specimens  are  not  in  flower,  but  from  the  withered 
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New  for  New  Soath  Wales.  Previously  recorded  from  Western, 
South  and  North  Australia  and  Queensland. 

CTPEKAGSJB. 

Lbpidosperma  TORTUOSUM,  F.V.M. 

Blue  Mountains  (BUckheath  [t]  ;  K  Betche,  December,  1885). 

New  for  New  South  Wales.  Previously  recorded  from  Vic- 
toria (Mount  Wellington,  Gippsland).  L.  falcaium^  Rod  way, 
(Trans.  R.  Soc.  Tas.  1895,  p.  103),  seems  to  us  merely  a  smaller 
form  of  Z.  toriwmimj  so  that  Tasmania  should  also  be  recorded 
within  the  range  of  this  species. 

Cypsbus  iraorostis,  Vahl. 

Yarrangobilly  Caves  (E.  Betche,  February,  1897). 

New  for  New  South  Wales.  A  very  dwarf  form,  not  exceeding 
two  inches  in  height,  identical  with  Victorian  specimens  from  the 
Upper  Hume  River,  but  not  previously  collected  in  this  colony, 
so  far  as  we  know. 
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OBSERVATIONS  ON  THE  EUCALYPTS  OF  NEW 
SOUTH  WALES. 

Part  VII. 

Bt  Hbkry  Deans,  M.A.,  and  J.  H.  Maiden. 

(Plates  v.-vii.) 

Eucalyptus  afpinis,  sp.nov. 

(Plate  V.) 

A  tree  of  moderate  size,  attaining  a  height  of  80  feet,  and  a 
diameter  of  2  feet  6  inches. 

Vemacrdarnames,—^^ Tallow  Wood"  at  Murrumbidgerie, owing 
to  the  greasy  nature  of  its  wood,  and  "  Black  Box  "  at  Stuart 
Town;  "White  Ironbark"  and  "Ironbark  Box"  at  Grenfell  and 
above  Mt.  Macdonald,  at  the  junction  of  the  Abercrombie  and 
Lachlan  Rivers,  according  to  Mr.  Cambage ;  "  Bastard  Iron- 
bark  "  at  Minore  (J.  L.  Boorman). 

Our  first  complete  series  of  specimens  were  received  from  Mr. 
Andrew  Murphy  in  October,  1899.  Mr.  J.  L.  Boorman  collected 
it  in  February,  1899. 
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Stacker  leaves — Alternate,  ovate,  obtuse,  slightly  emarginate 
and  mucronate  (in  our  specimens);  about  3  inches  long  by  1| 
broad;  intramarginal  vein  at  a  considerable  distance  from  the 
edge. 

Mature  leaves. — Lanceolate,  slightly  falcate;  pale-coloured,  dull 
on  both  sides,  rather  coriaceous,  usuUy  2  to  3  inches  long;  veins 
at  an  angle  of  about  30°  with  the  midrib,  but  inconspicuous 
except  the  midrib  and  the  thickened  margin;  intramarginal  vein 
inconspicuous  and  at  some  distance  from  the  edge. 

Peduncles  axillary,  flattened  at  first  but  nearly  terete  when  the 
fruit  is  ripe;  with  3  to  7  flowers. 

Btuis. — Shaped  like  a  tip-cat,  to  use  a  homely  expression,  i.e., 
tapered  equally  towards  base  and  operculum;  somewhat  angular, 
the  operculum  attenuate.  Calyx-tube  likewise  attenuate,  taper- 
ing into  a  short  pedicel.  Anthers  in  the  bud  all  folded;  stamens 
white,  the  outer  ones  seemingly  all  fertile;  anthers  opening  in 
terminal  pores.  Style  and  stigma  as  figured  at  fig.  6,  E.  hemi- 
phloiay  in  the  Eucalyptographia. 

Fruits. —  Ovate-truncate,  tapered  at  the  base,  somewhat  con- 
tracted at  the  orifice,  about  3  lines  in  diameter,  the  rim  narrow, 
slightly  convex  and  dark-coloured;  the  capsule  depressed. 

Range. — Between  Wellington  and  Dubbo,  towards  Molong  and 
Parkes,  Grenfell,  and  in  other  parts  of  the  Western  districts. 

The  species  appears  to  possess  resemblances  to  the  imperfectly 
known  Ironbark,  E.  drepanophylla,  F.v.M.  The  fruits  of  the 
latter  are,  however,  sub-cylindrical,  the  orifice  not  constricted, 
the  rim  different  and  the  valves  slightly  exserted  when  the 
capsule  is  perfectly  ripe;  the  leaves  are  narrower  and  the  veins 
finer  and  more  parallel.  Further  observations  on  this  head  may 
be  deferred  until  E.  drepanophylla  is  more  perfectly  known. 

The  true  affinities  of  our  species  are,  in  our  opinion,  with  E, 
sideroxylon,  A.  Cunn.,  and  E.  hemiphloia,  F.v.M.  Roughly 
speaking,  it  resembles  the  inflorescence  of  E,  hemipJhloiay  the 
fruits  of  E.  sideroxylon^  while  its  timber  and  bark  partake  of  the 
characters  of  both. 
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Mr.  Cambage  is  of  opinion  that  the  tree  is  a  hybrid  between 
£.  hemtphloia,  v.  albens,  and  E,  sideroxylon,  a  view  which  had 
already  occurred  to  us.  It  certainly  seems  only  to  be  found 
when  the  other  two  trees  are  present.  There  are  difficulties  in 
the  way  of  recognising  hybridism  in  Eucalypts,  and  as  we  pro- 
pose to  treat  this  subject  later  on  we  refrain  from  being  dogmatic 
on  the  present  occasion. 

Below  we  give  an  account  of  some  trees  which  partake  of  the 
chiiracters  of  both  an  Ironbark,  probably  in  this  case  E.  sider- 
phloia^  and  a  Box,  E.  hemipldoia,  and  here  hybridism  again  suggests 
itself.  It  is  curious  that  in  E.  affinis  we  have  a  tree  also  partaking 
of  the  characters  of  an  Ironbark  and  a  Box,  but  in  this  case  E, 
aideroxylon  and  E.  hemiphloia,  var.  altens^  apparently  combine. 

In  view  of  the  imperfect  evidence  of  hybridisation  before  us 
we  think  it  safer  to  give  to  E.  affinis  specific  rank. 

Eucalyptus  Cambagbi,  sp.nov. 
(Plates  vi.-vii.) 

A  small  or  medium-sized  tree. 

Vernacular  names. — "  Bundy"  of  Burraga,  Hockley  and  some 
other  places;  called  also  **  Bastard  Apple,  "  Bastard  Box,"  and 
"  Grey  Box  "  in  different  localities  throughout  the  Bathurst  and 
Orange  districts.     The  glaucous  form  is  **  Rough-barked  Mountain 
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and  even  emarginate,  also  cordate  and  passing  in  later  growth 
through  all  the  stages  of  broad-lanceolate  to  lanceolate,  very 
glaucous.  The  sucker  leaves  have  been  confused  with  those  of 
K.  dives;  the  latter  are,  however,  more  acuminate  and  possess  a 
stronger  odour  of  peppermint.  The  sucker  stems  are  markedly 
round. 

McUure  leaves. — Lanceolate,  more  or  less  falcate,  generally  very 
long,  up  to  8  or  10  inches,  usually  pale-coloured,  with  the  pellucid 
dots  rather  conspicuous  (as  in  E.goniocalyx)^  usually  more  or  less 
besprinkled  with  small  blackish  dots  (as  in  the  case  of  E,  gonio- 
enlyx,  E,  Sluartianasmd  other  species);  veins  oblique  and  numerous, 
but  not  close,  at  an  angle  of  about  30  to  40"^  with  the  midrib;  the 
intramarginal  one  at  a  distance  from  the  edge. 

Buds, — Sessile,  the  peduncles  short,  thick  and  fiat,  each  with 
three  to  seven  or  more  flowers.  For  a  figure  of  some  buds  see 
tig.  2,  plate  xli..  Proceedings,  1899. 

Calyx-tube  3  to  4  lines  long,  about  2  to  2i  lines  in  diameter, 
with  2  to  4  prominent  angles ;  operculum  shortly  pointed  or 
hemispherical,  much  shorter  than  the  calyx-tube.  Stamens  about 
3  lines  long,  folded  in  the  bud. 

Fniils. — Ovoid  or  broadly  ovoid,  truncate  valves  generally 
well  exserted  (as  at  fig.  1  of  plate  xli..  Proceedings,  1899),  more 
so  than  E,  goniocalyx.  In  the  var.  pallens  the  valves  are 
apparently  not  so  much  exserted. 

Range. — Tt  is  found  in  the  southern  districts  (see  localities 
under  var.  paUeyis,  Part  v.  p.  463,  1899).  It  has  not  been  found 
on  the  Blue  Mountains,  though  very  close  to  them  {e.g.,  at 
Hassan's  Walls,  J.H.M.).  It  occurs  as  far  west  as  Mt.  Bulaway 
(3,450  feet,  Coonabarabran  district;  W.  Forsyth).  It  is  common  in 
the  Bathurst  and  Orange  districts,  and  possibly  it  may  be  found 
on  any  of  the  ranges  lying  between  the  southern  and  western 
railway  lines  of  the  colony. 

Affinities. — Its  affinities  are  undoubtedly  with  E,  goniocalyx  in 
the  first  place,  and  E,  Stuartiana  in  the  second.  There  is  not  the 
Hame  tendency  to  confusion  of  this  species  in  the  field  with  E, 
goniocalyx  as   with  E.  Stnartiana,  which   in  bark   and  general 
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growth  it  resembles.  The  peduncles  of  E.  Cambagei  are  shorter, 
thicker  and  flatter  than  those  of  E.  gonioccUyx  usually  are,  not  to 
mention  other  differences.  It  may  be  compared  with  an  interest- 
ing form  of  E,  goniocalyx  from  Mt.  Wilson  and  other  places  in 
the  Blue  Mountains  with  peduncles  often  1  inch  in  length,  with 
smaller  and  often  spreading  calyx,  valves  much  exserted,  and 
with  pointed  buds. 

The  leaves  of  E.  Cambagei  are  usually  much  longer  than  those 
of  E,  Stuartiana  and  the  tree  is  easily  distinguished.  The  buds 
and  fruit  are  quite  distinct,  as  may  be  seen  from  the  figure. 

Mr.  Cambage  writes: — **  A.  typical  Bundy  grows  on  Silurian 
slate  ridges,  though  it  will  also  grow  on  hills  of  igneous  rock,  but 
in  such  cases  the  wood  seems  to  me  to  be  slightly  softer,  and  in 
more  than  one  instance  I  have  noticed  that  the  inflorescence 
seems  better,  the  flowers  more  numerous,  when  the  trees  grow  on 
slate  ridges.  The  Apple  (E.  Stuartiana)  grows  on  the  flats  and 
near  creeks  and  thins  out  towards  the  top  of  a  hill,  giving  place 
to  the  Bundy,  and  bushmen  have  argued  with  me  that  the  tree 
simply  goes  by  easy  gradations  from  soft  Apple  on  the  low  lands 
to  hard  Bundy  on  the  high.  I  am  satisfied  that  this  is  not  so,  as 
I  have  followed  the  Apple  till  it  ceases  up  the  side  of  a  hill  and 
it  does  not  change,  while  the  Bundy  begins  at  once  as  a  hard 
wood.     By  special  search  I  have  found  more  than  once  the  top 
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19  known  locally  as  "White  Ash;"  its  fruits  are  nearly  sessile  and 
usually  in  threes.  The  only  other  Eucalypt  growing  with  it  on 
the  very  summit  is  E,  Sieberiana,  F.v.M.     We  have  also  received, 

(a)  From  Mr.  A.  Murphy  in  November,  1899,  collected  from 
the  top  of  the  Penang  Range,  near  Gosford,  specimens  of  a  tree 
very  like  a  "  Peppermint "  in  appearance,  but  having  more  flaky 
bark  on  the  trunk  and  white  smooth  limbs.  The  fruit  is  like 
that  of  E,  hmmasloma  in  shape,  but  the  rim  is  sunk  as  in  E,  stricta. 
The  trees,  which  are  not  abundant,  show  a  transition  towards 
E.  hasmasiama^  but  we  consider  they  should  be  grouped  under 
E.  strictrt, 

{b)  From  Mr.  R.  H.  Cambage  we  have  also  received  specimens 
which  we  take  to  be  a  somewhat  aberrant  form  of  E.  stricta.  The 
tree  has  the  appearance  of  a  **  Peppermint."  The  base  of  the 
capsule  is  remarkably  constricted,  the  whole  being  pear-shaped; 
the  rim  is  broad  and  somewhat  sunk.  The  specimens  were 
collected  in  January,  1900,  at  Burrill,  Milton,  and  on  Pigeon- 
house  Mountain,  Milton,  about  100  feet  from  the  summit. 

Eucalyptus  bugenioides,  Sieb. 

(For  a  previous  reference,  see  Proceedings,  1896,  803.) 

"  Bastard  Stringybark  "  (Penrith;  J.  L.  Boorman,  January, 
1900).  We  desire  to  invite  attention  to  an  interesting  form  of 
this  species.  The  opercula  are  more  pointed ;  the  fruits  are 
smaller  than  is  usual  and  nearly  globular.  They  are  on  nearly 
filiform  pedicels  of  about  2  lines;  the  common  peduncle  is  twice 
that  length  and  more.  The  plant  is  indubitably  E.  eugenioidegj 
though  from  examination  of  the  fruits  alone  it  might  reasonably 
l)e  supposed  to  be  ^.  /utmastoma,  var.  micrantha. 

Eucalyptus  Stuartiana,  F.v.M.,  var.  parviflora,  var.nov. 

(For  a  previous  reference,  see  Proceedings,  1899,  628.) 

It  seems  desirable  to  indicate,  by  some  name,  a  small-fruited 
form  of  E,  Stuartiana  which  has  been  found  near  Hassan's  Walls, 
at  Young,  and  in  several  other  parts  of  the  colony.     The  sucker  or 
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seedling-foliage  is  small,  very  glaucous,  cordate  and  stem  clasping^ 
the  fruits  resemble  those  of  a  small-fruited  form  of  E,  tereticornis 
as  much  as  that  of  E.  Stuartiana^  but  the  buds  and  timber 
sharply  separate  it  from  the  former,  and  there  is  no  doubt  that  it 
is  referable  to  the  latter  species. 

EuCALYFfUS   SQUAMOSA,  D.  &  M. 

(For  a  previous  reference,  see  Proceedings,  1897,  561;  1899,  629.) 

Upper  Bankstown  and  Cabramatta  (J.  L.  Boorman;  February, 
1900). 

Eucalyptus  quadrangulata,  D.  &  M. 

(For  a  previous  reference,  see  Proceedings,  1899,  451.) 

Tillowrie,  Milton  (R.  H.  Cambage;  January,  1900);  the  second 
locality  for  this  rare  species. 

Eucalyptus  pulverulknta,  Sims. 

(For  a  previous  reference,  see  Proceedings,  1899,  465.) 

This  species  is  widely  diffused  in  the  Goulburn  district,  but  is 
so  rare  in  the  Western  district  that  it  is  usually  looked  upon  as 
exclusively  Southern.  Yet  Allan  Cunningham  collected  it  at 
Cox's  River  on  8th  October,  1822,  and  noted  it  in  his  journal  as 
"  a  large  shrub  about  8  feet  high,  and  a  species  of  Eucalyptus 
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mention  that  a  young  tree,  bearing  a  profasion  of  lanceolate 
leaves,  very  glanooos,  being  almost  white  and  even  silvery,  and 
graoefally  pendulous,  is  one  of  the  most  beautiful  plants  we  have, 
and  a  fit  emblem  of  purity. 

On  Apparent  Hybridisation  betii^een  E  siderophloia,  Bentii., 
AND  E.  hemiphloia,  F.v.M. 

For  many  years  certain  trees  partaking  of  the  charact<*rs  of 
lx>th  the  above  have  been  known  to  local  residents  in  the  County 
of  Cumberland,  and  have  received  distinctive  names.  The  He  v. 
Dr.  Woolls  (Proceedings,  v.  504)  has  drawn  attention  to  them. 
We  have  specimens  selected  from  six  different  trees,  which  we 
may  call  a,  6,  c,  r/,  e  and/,  and  will  describe  their  characteristics. 

The  anthers  of  a  and  b  doubtless  are  like  var.  E,  sidUrofihIoia: 
these  open  in  parallel  slits,  not  in  pores  as  do  those  of  r,  </,  ^, 
and/ 

(a)  is  the  normal  E,  siderophlota,  Benth.  The  tree  grows 
pretty  plentifully  throughout  the  BankstowTi  and  Cabramatta 
district,  and  is  the  only  form  recognised  as  Ironbark  by  the 
residents.  The  fruit  is  a  little  shorter  and  broader  than  that 
figured  in  the  Encalyptoyraphia. 

b)  is  the  Black  Box  of  the  l>ankstown  and  Cabramatta  district. 
Mr.  J.  L.  Boorraan  describes  the  bark  as  rough  (somewhat  like 
Box),  but  sometimes  it  is  scaly;  the  colour  seems  to  vary  con- 
siderably from  black  to  pale  brown.  The  timber  is  yellow  and 
paler  than  that  of  E  siderophloia,  interlocked  in  grain,  excep- 
tionally heavy  and  is  very  superior  for  all  purposes;  in  the  neigh- 
l)ourhood  of  Penrith  it  is  sought  after  for  making  mauls.  The 
buds  are  blunter  than  those  of  E.  avierophloia^  the  anthers  are 
similar,  but  the  valves  of  the  capsules  are  lessexserted  than  those 
of  E.  suierophJoia  growing  in  the  same  district.  The  tree  grows 
to  a  fair  size,  with  long,  pendulous,  acuminate,  glossy  leaves. 

In  the  specimens  r,  c/,  e  and  J*  the  resemblance  of  flowers  and 
fruit  to  E.  hemiphloin  is  much  greater  than  to  E.  siderophlaia. 
The  anthers  open  in  pores,  the  fruits  are  broader  and  less  cylin- 
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drical,  and  the  valves  are  scarcely  exserted.     The  bark  is,  how- 
ever, more  of  an  "Ironbark"  in  character  except  in  the  case  ofy. 

(c)  is  called  "  Bastard  Box  '*  or  "  Ironbark."  It  is  found  on 
the  Waterloo  Estate  near  Upper  Bankstown  and  St.  John's 
Park. 

(d)  is  "  Bastard  Box  "  or  "  Box."  The  trees  are  of  large  size, 
the  bark  rough  to  the  tips  of  the  branches. 

(e)  has  a  bark  rougher  than  the  preceding,  but  is  otherwise 
identical. 

(f)  grows  at  Cabramatta  and  is  called  '^  Black  Box  "  by  Mr. 
T.  Shepherd.  The  bark  is  fibrous  and  persistent,  *Hhe  wood 
hard  and  bad  for  burning,"  according  to  the  late  Rev.  Dr.  Woolls. 
Dr.  Woolls,  who  had  an  intimate  and  extensive  knowledge  of  the 
Eucalypts  of  the  colony,  expressed  himself  to  be  much  puzzled 
with  these  trees,  and  marked  specimens  of  this  particular  form 
at  one  time  as  B,  siderophloia  and  at  another  as  E.  panicuUUa, 
The  original  specimens  are  in  the  Herbarium  of  the  Sydney 
Botanic  Gardens  and  illustrate  the  difficulty  that  these  supposed 
hybrids  have  given  rise  to  in  times  gone  by. 

It  will  h%  seen  how  the  above  forms  show  different  steps  in  the 
gradation  between  E,  hemiphloia  and  £,  avIeropJdoia.  A  sus- 
picion of  a  resemblance  to  E,  sideroxylon  is  visible  in  at  least  one 
of  the  specimens.     The  case  is  very  different  in  E.  ajffinis,  which, 
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E.    PUNCTATA,    DC. 

This  tree  is  called  *'  Black  Box  "  at  Capertee  owing  to  the 
darkness  of  its  bark.  Specimens  have  been  received  from  Mr. 
W.  Heron,  collected  at  Conjola.  This  is  apparently  the  most 
southerly  locality  hitherto  recorded.  In  the  Flora  Australiensis 
the  species  is  stated  to  range  as  far  north  as  the  Macleay  River. 
Most  of  the  northern  specimens  are,  however,  our  E,  propinqua^ 
allied  to  but  now  separated  from  E,  punctcUa,  DC.  We  have 
now  received  indubitable  specimens  of  the  latter  from  Mr.  H.  L. 
White  collected  on  the  main  southern  spur  of  the  Wollooma 
Mountain  in  the  Scone  district,  while  Mr.  W.  Bauerlen  has 
collected  it  as  far  north  as  Lismore. 


EXPLANATION  OF  PLATES. 

Plate  Y.—E,  affinis. 

Fig.  1.— Sucker  leaf. 
Fig.  2. — Flowering  twig. 
Fig.  3. — Fruiting  twig. 
Figs.  4-7.— Fruits. 
Fig.  8.— Stamens. 

Plate  vi.— ^.  Camltagti, 

Fig.  1. — Flowering  twig  with  leaves  and  fruits. 
Fig.  2. — Twig  with  buds  in  various  stages. 
Figs.  8-6. — ^Fruits. 
Figs.  6-7. — Stamens. 

Plate  vii. — E,  Cambagei, 
Figs.  1-2. — Sucker  leaves;  reduced  in  size. 
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NOTES   AND   EXHIBITS. 

Mr.  Baker  exhibited  herbarium  and  timber  specimens  of 
Angophora  in  illustration  of  his  paper;  a  "fire-stick"  used  by  the 
Aborigines  in  the  neighbourhood  of  Grafton,  N.S.W.;  and  two 
undescribed  fungi  (Colics  sp.,  and  Calostemma  sp.)  from  Katoomba 
(Mr.  T.  Steel,  F.C.S.). 

Mr.  Froggatt  exhibited  a,  fine  mounted  series  of  specimens  of 
twdve  species  of  Australian  Ticks,  determined  by  Professor 
Neumann,  of  Toulouse,  as  follows : — 

1.  Ixodes  holocycLus,  Neum.,  the  common  Bush  Tick.  Hctb. — 
near  Sydney  (upon  man);  Godwin  Island,  Clarence  River  (upon 
a  phalanger);  Queanbeyan  (upon  a  calf). 

2.  /.  omithorhynchiy  Luca,s,  the  Platypus  Tick.  Hah, — Gunta- 
wang  (from  the  Platypus;  Mr.  Alex.  G.  Hamilton). 

3.  Amblyomma  morelice,  L.  Koch,  the  Snake  Tick.  HcU>, — 
Coonamble  (upon  a  kangaroo);  Narrabri  and  Coonabarabran 
(upon  horses). 

4.  A,  triguttatum,  C.  L.  Koch,  the  common  large  Cattle  Tick. 
Hob, — Narrabri  and  Dubbo  (upon  cattle);  Narrabri  (upon  dogs); 
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1 1 .  Bhipteephafu8  anmUcUtis,  Say,  var.  australis,  Neum.,  a 
<Jueensland  Cattle  Tick.  Hob  —The  Island  of  Neui,  oflF  New 
Britain  (upon  cattle  said  to  have  been  shipped  originally  from 
Cook  town  to  New  Caledonia,  and  thence  to  Neui,  according  to 
information  supplied  by  the  sender  of  the  specimens.) 

12.  Argas  americantM,  Packard,  the  Fowl  Tick.  //a6. — 
Various  localities  (upon  fowls). 

Of  the  above,  Nos.  8,  10,  and  11  were  previously  ondescribed;  and  with  the 
exception  of  No.  11  all  the  specimens  were  collected  in  New  South  Wales. 

Mr.  C.  W.  Darley  exhibited  a  portion  of  the  timbers  of  a  punt, 
showing  the  depredations  of  an  Isopod  which  had  been  deter- 
mined by  the  authorities  of  the  Australian  Museum  to  be  the 
destructive  "  Gribble,"  Limnoria  /ignoruniy  Rathke  ( =  Z.  tere- 
branSf  Leach),  not  previously  recorded  from  Australian  waters, 
and  therefore  presumably  introduced  from  Europe  or  America. 

Mr.  Stead  exhibited  an  ant  (Iridomyrmex  purjmreus),  and  a 
piece  of  quartz,  relatively  much  bulkier  than  the  animal,  which  it 
been  observed  to  lift  bodily. 

Mr.  Palmer  exhibited  a  very  perfect  cast  skin  of  a  snake  from 
the  Blue  Mountains. 

Mr.  Trebeck  showed  a  good  specimen  of  the  rattle  of  Crotalua 
sp.,  from  British  Columbia. 

Mr.  Fred.  Turner  sent  for  exhibition  a  specimen  of  the  grass 
Erayrostis  nigra^  Nees,  var.  trachycarpa^  from  near  Armidale, 
N.S.W.,  with  the  inflorescence  infested  with  a  parasitic  fungus — 
the  first  instance  of  this  valuable  pasture  grass  in  this  condition 
known  to  him.  (For  records  of  twenty  other  species  similarly 
affected,  see  Proceedings,  1897,  p.  686,  and  1899,  p.  194.)  Also 
a  variegated  form  of  Kennedya  rubicunda,  Vent.,  collected  at 
Pennant  Hills,  near  Sydney,  in  January  last,  which  had  not  pre- 
viously come  under  his  notice,  though  the  species  is  common  and 
widely  distributed. 
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The  President  exhibited  a  piece  of  sandstone,  found  lying  in 
the  open  at  Springwood,  partially  covered  with  an  organic 
structure  of  an  undetermined  nature. 

Mr.  Fletcher  exhibited  five  specimens  ((J  2;  §  3)  of  a  PeripcUut 
with  fourteen  pairs  of  walking  legs,  the  males  with  white  papillae 
on  the  legs  of  the  posterior  nine  pairs,  from  the  North  Island  of 
New  Zealand.  The  specimens  were  obtained  by  Mr.  C.  T.  Musson 
near  Te  Aroha  in  the  early  part  of  last  January.  They  will 
probably  prove  to  be  referable  to  the  species  for  which  Professor 
Dendy  [Nature,  March  8th,  1900,  p.  444]  has  recently  proposed 
the  name  P.  viridimaculatvs^  founded  on  specimens  collected  at  the 
head  of  Lake  Te  Anau  in  the  South  Island.  The  (spirit)  speci- 
mens exhibited,  however,  do  not  in  their  present  condition  seem 
to  show  the  "  fifteen  pairs  of  green  spots  arranged  segmen tally '*^ 
which  Dr.  Dendy  describes  as  characteristically  present  in  the 
specimens  from  the  South  Island. 


Ill 
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One  Separate — ''On  Plague  and  its  Dissemination."  By  Frank 
Tidswell,  M.B.,  Ch.M.,  D.P.H.  (4to.  Sydney,  1900).  From  the 
Author. 

Royal  Society  of  New  South  Wales,  Sydney — Abstract^  May 
2nd,  1900.     From  the  Society. 

The  Surveyor,  Sydney.  Vol.  xiii.  Nos.  4-5  (April-May,  1900). 
From  the  Editor, 

The  Wealth  and  Progress  of  New  South  Wales,  1898-99. 
Twelfth  Issue  (1900).     From  the  Government  Statistician, 

Australasian  Journal  of  Pharmacy,  Melbourne.  Vol.  xv. 
No.  173  (May,  1900).     From  tlie  Editor. 

Field  Naturalists*  Club  of  Victoria,  Melbourne — Victorian 
Naturalist.     Vol.  xvii.    No.  1  (May,  1900).     From  the  Club, 

Department  of  Mines,  Victoria :  Geological  Survey — Monthly 
Progress  Report.  New  Series.  Nos.  8-10  (November-December,. 
1899,  and  January,  1900).       From  the  Secretary /or  Mines, 

Royal  Society  of  Victoria — Proceedings.  Vol.  xii.  Parts  i.-iL 
(August,  1899- April,  1900).     From  the  Society, 
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Zoological  Society,  London — Abstracts,  March  20th  and  April 
3rd,  1900.     From  the  Society. 

American  Academy  of  Arts  and  Sciences,  Boston — Proceedings. 
Vol.  XXXV.    Nob.  4-9  (Oct.-Dec.,  1899).     /Vow  the  Academy. 

American  Geographical  Society,  New  York  —  Bollettn. 
YoL  xxxiL   Na  I  (1900).     From  the  Society. 

American  Moseom  of  Natoral  History,  New  York — BoUetin. 
YoL  xiiL  Articles  iL-viL  (pp.  19-86;  April,  1900).  From  the 
liutieum. 

American  Natnralist  (Cambridge).  VoL  xxxiv.  Nos.  399400 
(March- April,  1900).     From  the  Editor. 

Boston  Society  of  Natural  History,  Boston — Proceedings. 
Y<^  xxix.    No^  1-8  (Jone-Oct.,  1899).     From  the  Society. 

Boffiilo  Society  of  Natural  .Sciences,  BnffiUo,  N.Y.'Bolletin. 
VoL  vL    Nos.  -2-4  (1899).     From  the  Society. 

Chicago  EatomologicaJ  Society — Oocasiooal  Hemoirv.  VoL  L 
No.  1  (March,  1900).     From  (he  Society. 

Cindnnati  Socaetj  of  NatoraJ  Hvgujrr,  Cincinnati — J<^unmL 
Index  Uj  VoL  xviiL  :  VoL  xix-  No.  -*>  ^sji.,  \^/J).  From  O^e 
Sori^. 

Field  C'olumbdaxi  liu««iua.  Ohicagrj — Z<»logicaJ  tiervst^  V<>Li 
Ko4i.ie-lT  'OrL-NcA-.,  l^^^,:  T^i  hirdb  of  Ea«uwn  Js'jrxh 
America.       Part  iL     Jjamd  Birdh  fl'^^^;.     From  (he  Mwmum. 

New  York  Acadewr  erf  Scaen'^et. — Lirt  of  Itetiiberfe,  4&c-  <\h^^)- 
Fnnh  iht  AoddrtKy. 

j^mrLhwjniaii  IntaitutioiL  ^^t^mip^jnx :  U.H.  Nati'jual  liub^rnuii 
— Annual  Kepori  f'.»r  the  Y*ftur  endinj^  JuxMr.  l^f^T.  From  (J*e 
Serr^Uury. 

U.fc.  l»epart,ni**ii:  of  Ajcritniitur^.  Wiwiiiiiijpvuix . — Divxtrw^  t/ 
Afrroelolofru  Bulktiu  No.  ifl  Mardb.  IVKlO;  Ftoih  the  Seert> 
tOLTy  fvr  Ayricultufr. 
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Washington  Academy  of  Sciences — Proceedings.  VoL  iL 
pp.  31-40  (March,  1900).     From  the  Academy. 

Perak  Government  Gazette,  Taiping.  Vol.  xiii.  Nos.  9-12 
(March- April,  1900).     From  the  Government  Secretary. 

Gesellschaft  filr  Erdkunde  zu  Berlin — Verhandlungen.  Band 
xxvi.  No.  7  (1899) :  Zeitschrift.  Band  xxxiv.  No.  3  (1899). 
From  the  Society, 

Senckenbergische  Naturforschende  Gesellschaft,  Frankfurt  a.M. 
— Abhandlungen.  xx.  Band.  ii.  Heft  (1899);  xxvi.  Bd.  i.  Heft 
(1899)  :  Bericht,  1899.     From  the  Society, 

Verein  fiir  Erdkunde  zu  Leipzig — Wissenschaf  tliche  Veroffent- 
lichungen.     Zweiter  Band  (1895).     From  the  Society, 

Zoologischer  Anzeiger,  Leipzig,  xxii.  Band.  No.  600  (Oct., 
1899);  xxiii.  Bd.  Nos.  611-613  (March- April,  1900).  From  the 
Editor, 

K.K.  Naturhistorisches  Hof museum,  Wien — Annalen.  Band 
xiii.    No.  4  (1898).     From  the  Museum, 

Mus^  National  Hongrois  k  Budapest  —  Term^szetrajzi. 
Fiizetek.     Vol.  xxii.  Partes  iii.-iv.  (189  9).     From  the  Museum, 

Soci^t^  Beige  de  Microscopic,  Bruxelles — Annales.    Tome  xxiv. 
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Nederlandsche  Dierkundige  Yereeniging,  Helder — Aanwinsten 
van  de  Biblioteek,  Jan.-Dec.,  1899;  Tijdschrift.  2"^  Serie. 
Deelvi.  Afl.  3  (Dec.,  1899).     From  the  Society. 

L'Acad^mie  Royale  des  Sciences  et  des  Lettres  de  Danemark, 
Copenhague— Oversigt,  1899.  No.  6;  1900.  No.  1.  From  the 
Academy, 

La  Nuova  Notarisia,  Padova.  Serie  xi.  (April,  1900).  From 
ihe  Editor,  Dr.  G.  B.  De  Tout, 

Nature.  Vol.  liii.,  Nos.  1364-1383;  liv.;  Iv.  (except  No.  1428); 
Ivi.;  Ivii.;  IviiL;  lix.,  Nos.  1514-1522  (Dec.  19th,  1895-Dec.  29th, 
1898,  except  March  1 1, 1897).     From  T.  Steel,  Esq.,  F.C.S..  F.L.S. 
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A  NEW  BACILLUS  PATHOGENIC  TO  FISH. 

By  R.  Grbig  Smith,  M.Sc.,  Maclbay  Bacteriologist. 

(Plates  viii.-ix.) 

A  few  fishes  which  were  supposed  to  have  died  of  some  obscure 
disease  were  received  from  the  Fisheries  Department  towards  the 
end  of  March.  They  came  from  Lake  Illawarra,  an  inlet  from 
the  sea  about  33  miles  south  from  Sydney.  The  flesh  of  the  fishes 
was  of  a  greenish  hue  and  somewhat  congested  in  the  neighbour- 
hood of  the  main  blood  vessels.  The  vessels  of  the  stomach  and 
intestine  were  also  much  congested,  but  beyond  these  appear- 
ances there  was  nothing  abnormal  to  be  seen.  When,  however, 
portions  of  the  various  muscles  and  organs  were  examined 
microscopically  a  large  rod -shaped  bacterium  with  rounded  ends 
was  invariably  found  in  all  the  fishes.  In  some  cases  the  organisms 
had  completely  filled  the  smaller  blood  vessels.  Portions  of  fluid, 
juice  or  pulp  from  the  parts  examined  gave  rise,  when  inoculated 
into  culture  media,  to  many  bacterial  colonies,  among  which 
those  containing  the  large  rod -shaped  organism  predominated. 
The  organism  readily  produced  spores,  and  accordingly  by  the 
nomenclature   of   Lehmann  and   Neumann   and   others  it  is  a 
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It  died  towmrds  the  end  of  the  second  day.  The  two  mnlletH 
developed  reddish  diaccdomed  patches  at  first  on  an  area  around 
the  pcMnt  ci  inoculation  and  afterwards  further  forward  on  that 
side  and  also  on  the  other.  The  scales  fell  off  these  places  and 
the  hody  hecame  swoUen.  The  smaller  mullet  died  in  45,  the 
laqi^  in  ahoat  100  hours. 

In  the  poti  wunttm  examination  of  the  trevally  the  muscle 
beaeath  the  epidermal  scar  was  seen  to  he  <rf  a  cream-white  cokMir 
and  brittle,  both  in  appearance  and  textnre  like  boiled  ood  roe. 
Portions  of  this  wben  pressed  between  cover-glasses  were  ^^nd 
to  be  swarming  with  motile  bacilli  The  muscle  oo  the  side 
reverse  to  that  inocnlated  was  apparently  healthy  and  free  from 
bacteria.  The  blood  vesssels  were  congested.  The  periumeal 
cavity  contained  a  quantity  ci  yellow  serous  flaid  in  which  fUmxied 
large  white  cheese^ike  masses.  The  liver  was  pale  and  mottkd, 
the  gall  bladder  distended,  the  %tomacfa  slightly  oooges^ted.  The 
kidney^s,  «pSeen  and  heart  were  apparently  normaL  The  intestine, 
especially  in  the  posterior  portion,  wait  much  oong«»ted.  A 
nomM-  of  inocvIacirji»  wer»  nu^e  on  «Ioped  agar  azyi  xh^r^ 
showed  the  orzanifiE.^  in  par^  c^^liur^  in  the  heart  ry>>ri,  z:^ 
ganzrec'jc^  m^^Ie  zKar  t^  «ite  of  hi'^r^Iasvjfi  ac/i  *h^  af^ar^ntlj 
healthy  zz,i*c{^  ot  tbt  ntT^rve  *vi^.      Th^  l:r*T  any:  i^.'yjoi^ 

Tbe  •cal>r  Dfilj«  •&*/••*<:  "^^^rj  i-t-m^  >*ir-jt.--  Th^  iz^i^^zctj^ 
wa*  ■ct.-tij^^^uw  4Cti  £Zi«  -»:•-£.  z^*.  zc.^  '.ir^r  wjl.*  i^rk  ^zjZ  rm.cVjr*:. 
The   '.KhrT    .rri£.**    •v'r*    *ccar»t:t.T    ii.rsiA^    ^uji    \l^.    ::i-i*»*.>-, 

the  l'«»;i-?»*<i  riiixr»o.*i:t  ^c^*--kii«'.^^  '.<?  thr-  -iiii^?'  £»fj«*.  F^ir*- 
caltir*^  .f  till*  :rr*ii*ai  "•*r*  •,''.«:a«'"i*<:  fr'.ci  tii%  _"*r   tiifr  >.«kr*:- 

Tif^  jkCT^  3x;i-lit^»  tiii.*v*r:  h^*  *rw  .i;»«u'.rr^Aj:«*  *^^5»»*  -.n^r  tr.i^ 
f«r£i»:v    ;f    uij^  *^rj:i*mL'*.      T*:!**    ♦••ju»*^    t.mz   i».>tt  f.-vB.  t.«j*^>v 

»?i«a£*  Ti»*  iia'«v.»»^  uut  iii.*^^  r»A^r»ni  .n:*  ♦c*'.''*.  '.«t*^  *•*  •*>- 
»it*  '.f  Jii'^.ii.ia(nA  n.  »ai;Cii*r  fir'aie^  i-.r»trt  -.n   'i-ut  .♦*^*i*-*^  *u-> 
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and  near  the  epidermis,  while  a  third  was  found  deep  down  in 
the  tissue  near  the  vertebral  column  on  the  reverse  side  and 
about  midway  between  the  first  two  lesions.  The  peritoneal 
cavity  was  distended  with  a  quantity  of  a  whitish  fluid.  The  in- 
testines were  swollen  with  gas  and  had  the  blood-vessels  congested. 
The  liver  was  mottled,  the  gall-bladder  distended.  The  blood 
vessels  of  the  stomach  were  slightly  congested;  those  inside  the 
swim  bladder  showed  much  congestion.  The  heart,  kidneys  and 
spleen  appeared  normal.  The  colour  of  the  muscles  generally 
was  bluish  with  a  pink  tinge.  The  gangrenous  portions  of  the 
muscles  were  cream-white  and  brittle  as  in  the  case  of  the 
trevally,  and  they  swarmed  with  bacilli.  When  small  portions  of 
the  heart-blood  and  of  the  three  gangrenous  localities  were 
inoculated  into  liquefied  culture  media,  there  were  obtained 
colonies  of  the  bacillus  and  no  other  organism.  The  spleen  and 
peritoneal  fluids  contained  a  mixture  of  organisms,  including  the 
bacillus.     The  liver  was  sterile. 

Characteristics  op  the  Organism. 

Microscopical  appearance. — The  bacilli  appear  as  large  rods, 
with  rounded  ends,  and  measure  0-8  :  2-3*6  ft  in  bouillon 
cultiure.  They  grow  singly,  in  pairs,  and  short  chains  in  liquid 
media.     On  solid  media  they  grow  as  long  chains  or  filaments. 
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Relation  to  media,  temperature  and  oxj/gen. — The  organisny 
grows  quickly  in  the  asual  culture  media  at  20°  as  well  as  at  37**. 
In  the  absence  of  air,  the  growth  is  very  scanty  indeed. 

Gelatine  plate, — The  colonies  appear  at  first  as  white  circular 
points,  which  develop  into  circular  colonies.  The  medium  slowly 
liquefies,  forming  a  shallow,  saucer-like  depression,  in  which  the 
colony  assumes  a  more  or  less  zonal  or  annular  appearance. 
There  may  be  a  white  centre,  around  which  are  arranged  circles 
or  zones  of  varying  intensity  of  white,  or  the  centre  may  be  clear, 
the  margin  clear,  and  midway  between  centre  and  margin  a 
broad  ring,  which  may  appear  homogeneous  or  striped  with  radial 
bands.  As  liquefaction  proceeds  the  growth  gathers  towards  the- 
centre  and  the  margin,  when  an  appearance  is  presented  like  that 
figured  in  Lehmann  and  Neumann's  Diagnostik,  i.  37,  iv.  This 
stage  is  reached  in  about  4  days,  at  22°  C. 

When  examined  with  a  60-fold  magnification,  the  colonies  near 
the  surface  and  deep  in  the  medium  are  circular,  granular  and 
brownish-black  in  colour,  with  a  rough  margin  as  if  beset  with 
short  hairs.  In  thickly  sown  plates  the  deep  colonies  are  irregular 
and  generally  studded  with  opaque  root-like  fibres.  The  colonies 
absolutely  on  the  surface  spread  at  first  irregularly  like  a  frag- 
ment of  twisted  or  crumpled  paper.  The  rosette-like  colony  then 
sends  out  straight  and  sinuous  granular  processes,  which  are 
visible  as  long  as  liquefaction  has  not  proceeded  very  far.  At 
the  later  stages,  when  the  colony  has  assumed  the  annular 
appearance,  the  structure  is  seen  to  consist  of  tufts  of  short 
interlacing  threads. 

Gelatine  Mnb. — At  first  there  is  an  uncharacteristic  white  fili- 
form growth  along  the  track  made  by  the  inoculating  needle^ 
The  growth  widens  a  little  more  at  the  surface  than  in  the  depth; 
an  air-bubble  then  appears  at  the  top  of  the  canal.  Liquefaction 
proceeds  in  the  upper  layers  of  the  gelatine,  producing  a  funicular 
or  napiform  liquefied  space,  and  at  the  same  time  a  white  film 
covers  the  surface  of  the  solid  or  liquefied  gelatine.  With  a 
napiform  liquefaction  the  surface  film  remains  indented  round  the 
point  of  inoculation.  As  the  liquefaction  proceeds  downwards 
the  original  white  cord  like  growth  may  persist  more  or  less,  or  it 
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may  break  up  into  floccules  which  slowly  gravitate,  leaving  the 
upper  liquefied  gelatine  clear,  the  lower  layers  turbid.  The 
appearances  are  never  like  36,  i.  or  36,  ii.,  but  approach  38,  iv. 
(Lehmann  and  Neumann,  Diagnostik,  i.).  These  appearances  are 
similar  with  15  and  20%  nutrient  gelatine. 

Ghicose-gelatifie  shake  — There  is  no  gas  developed. 

Agar  plate. — The  colonies  are  white  and  may  assume  various 
shapes.  The  surface  colonies  may  be  rounded  with  an  irregularly 
lobed  margin  and  a  white  central  point  where  the  surface  growth 
has  originated  from  a  subsurface  colony,  or  when  the  growth  has 
always  been  upon  the  surface  the  centre  may  be  dark.  In  cases 
where  the  agar  sui*face  is  moist,  the  colony  may  send  out  amcebcnd 
processes  which  gradually  extend  over  the  whole  surface  after  the 
manner  of  BctcL  vulyare.  The  colonies  just  below  the  surface 
may  send  out  processes  into  the  agar  medium.  The  organisms 
may  also  grow  as  a  tilm  between  the  solidified  agar  and  the  glass 
of  the  Petri  dish.  When  examined  with  a  60-fold  magnification 
the  colonies  are  seen  to  be  highly  granular.  The  margins  of  the 
surface  colonies  are  sinuous  or  waved,  and  are  seen  to  consist  of 
filaments  The  subsurface  colonies  are  irregular  in  outline  and 
beset  with  fibrous  projections.  The  processes  sent  out  by  the 
subsurface  colonies  into  the  agar  medium  are  seen  to  be  composed 
of  interlacing  filaments. 
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Bouillon. — At  first  there  appears  a  slight  turbidity,  which, 
while  increasing,  slowly  gravitates,  leaving  the  upper  portions 
clear,  the  middle  layers  turbid,  and  a  voluminous  flocculent  white 
precipitate  at  the  bottom  of  the  medium.  A  film  grows  upon  the 
surface,  and  after  a  time  becomes  indented  in  places.  There  is 
no  indol  produced. 

Potato. — A  dry  white  layer  is  formed,  which  slowly  spreads 
over  the  surface.  It  remains  flat,  and  is  never  raised,  puckered, 
nor  wrinkled  when  grown  at  22".  At  30°  a  slight  wrinkling  may 
appear.  The  centre  becomes  of  a  slightly  brown  tinge,  and  in 
the  old  cultures  (12  days)  this  brown  colour  has  spread  over  the 
expansion. 

Blood  serum. — A  spreading  grey-white  layer  is  formed  on  the 
solidified  serum.  The  margin  of  the  growth  is  irregular  and 
bristly  when  viewed  with  a  lens.     The  serum  is  not  liquefied. 

Milk. — The  casein  is  first  coagulated  and  then  dissolved. 

Germination. — For  observing  this  process  an  old  agar  culture 
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Germination  of   three  spores  in  nutrient  gelatine ;  the  numbers  indicate 
the  times  of  observation. 

was  sown  in  gelatine  and  a  loopful  smeared  over  a  sterile  cover- 
glass,  which  was  then  inverted  over  a  hollow  glass  slide.     The 
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highly  refractile  spore  slowly  enlarged,  and  at  the  same  time 
became  less  and  less  refractile.  The  rod  emerged  from  one  of  the 
poles  and  grew  outwards  until  the  protruded  end  was  as  long  as 
the  spore  case.  By  this  time  the  distinction  between  rod  and 
spore  had  practically  disappeared.  A  protrusion  then  appeared  at 
the  other  end  of  the  spore  case,  and  growth  proceeded  in  two 
directions.  The  spore  case  was  then  thrown  off,  and  this  was 
followed  by  a  division  of  the  lengthened  rod  into  two  parts. 
The  daughter  bacillus,  formed  from  the  end  last  to  emerge,  slowly 
bent  round  until  it  was  at  an  angle  of  45^*  with  the  other  rod, 
when  it  suddenly  slipped  along  the  side  of  the  latter.  Germina- 
tion occurred  in  3^  hours  at  laboratory  temperature  (20®);  an 
hour  later  there  were  two  cells  and  in  another,  four  bacilli.  The 
dimensions  of  the  mature  rod  after  division  and  whilst  thua 
imbedded  in  gelatine  were  15  :  7*5  ^i. 

The  early  gelatine  cultures, — The  characteristics  that  have  been 
described  appear  to  be  permanent,  for  the  characters  of  the 
twelfth  transfer  or  crop  were  identical  with  the  third.  The  first 
and  second  crops  in  gelatine  differed  markedly  from  the  later. 
The  gelatine  stab  infected  from  the  first  agar  plate  produced  an 
arborescent  growth  along  the  needle  track — an  appearance  similar 
to  that  of  anthrax.  Cultures  from  this,  however,  failed  to  repro- 
duce a  similar  appearance.     There  developed  instead  the  uncharac- 
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are  to  be  seen  in  the  polar  germination  of  the  spores  and  the 
pathogenicity.  The  method  of  germination  distinguishefl  it  from 
the  members  of  the  Bac.  atibtilis  and  the  Bac.  vufyattM  groups, 
and  from  the  thermophile  bacteria.  The  rosette-like  folded 
appearance  of  the  gelatine  surface  colonies  closely  resembles  that 
fimired  by  Winkler  as  Tyrot/irix  dislortus  (Centralblatt  fiir  Bakt. 
2  Abt.  L  609),  but  differences  occur  in  the  gelatine  stab,  the  agar 
stroke,  and  potato  culture,  as  well  as  in  the  method  of  germination 
of  the  spores.  The  uniform  breadth  of  the  sporulated  rods  shows 
that  it  is  not  a  Clostridium,  the  members  of  which  group  are 
chiefly  anaerobes.  The  aerobic  character  marks  it  off  from  the 
Bac.  ctdematis  group.  There  remains  the  anthrax  group,  which 
consists  of  spore-forming  bacteria.  They  are  frequently  united 
to  form  threads,  and  are  stained  by  Gram's  method  of  staining. 
The  distinguishing  feature  of  this  group  i.s  the  polar  germination 
of  the  spores  as  contrasted  with  the  equatorial  germination  of 
the  closely  allied  tubtilis-vulgeUus  group.  The  organism  difkn 
markedly  from  Bac,  anthracig  in  shape,  motility  and  growth; 
fn»m  Bac.  anthracoides  in  motility:  and  from  Bar.  //tteudanthracvi 
in  agar  culture.  The  ^ize.  the  colour  of  the  liquefied  gelatine, 
and  the  reaction  towards  bloorl  ^scruni  show  that  it  is  not  Bac, 
ajfirtim^  to  which  i<»  closely  allierj  th**  eel-di-Nease  IjacilluK  of 
Canestrini  and  the  poisonoas  fi»h  hacillu-:  of  Fischfl  an^J  Enorrh. 
Th#*  separation  of  the  capsule  fr^jm  the  ^nninat^i  hj^J  differen- 
tiates it  from  Bnr.  nt^j^ifU  and  Bnr.  l^jftottft^ffu*.  Burdiard*  lias 
published  diagrams  of  the  izermination  of  'JO  -peci*-.  of  ba/nJJi, 
only  one  of  which  -Tiz-.  Bac.  hiyfAari*  —  i^ear-  ariV  lik*inf:w>i  Uj  tin: 
organism.  The  cultural  characteristic*  ;ren*-rally  are  different  from 
tho^  which  I  hare  dex-rilj^i.  TYte  */rjrarii»m,  therefr,»re,  appeaf> 
to  he  a  new  specie*,  and  I  prop«.»Ne  f^/r  it  the  namie  BaciUu$ 
jn»ririduM  ^npUariM,  a  titi*-  wLi*.-h  iiidi'jat^-  lij**  patbospenicity  aiyi 
the  Mpolar  g^ermination  tA  tr^-  -pore>». 

The  baeueria  which  Lave  'Tpr»^u  r*3*;^.rf^ierj  »^  t^inz  pat^y>geTji/;  t// 
fi-h  are  few  in  namber.     Emmerich  arjd  W^ti't^l  r^a^e  de«^:^i^>*i  a 

*  Arbcsscs.  BacL  IxHix  BfjoaoKt^Jt,  kMrt^m^ 1. 


130  A   NEW   BACILLUS   PATHOGENIC  TO    FISH. 

non-sporulating  organism,  Hoc.  aalmanicida,*  which  is  pathogenic 
to  sahnon.  W3rsst  found  Bac,  wlgare  to  be  the  cause  of  a  disease  in 
fresh  water  fish.  Sieber|  describes  an  organism  under  the  name  of 
Bac.  pisci^cidua  agilisy  which  was  responsible  for  the  death  of  fish 
in  an  aquarium.  This  organism  differs  from  Bac,  piscicidtu 
bipola/ris  in  its  production  of  gas  in  gelatine  and  agar  culture,  its 
growth  on  potato,  and  its  pathogenicity  to  certain  rodents. 


EXPLANATION  OP  PLATES. 
Plate  viii. 

Fig.  1. — Section  through  stomach  wall  of  original  fish  (Bream),  stained 

with  methylene-blue  (  x  500) . 
Fig.  2.  —  Bacilli  from  a  48  hours'  at  20°  C.  agar  culture,  stained  with  methj- 

lene-blue  ( x  1000). 

Plate  ix. 
Fig.  3. — Toung  surface  colony  on  gelatine  plate  ( x  50). 
Fig.  4. — Various  forms  of  the  surface  and  sub-surface  colonies  in  agar 
plate  culture,  48  hours  at  20°  ( x  ^). 
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By  a.  Raffray. 
(Communicated  by  Arthur  Af.  Lea.j 

(Plate  X.) 

A  good  many  Australian  species  of  Piteiaphida:  have  already 
been  published  by  different  authors,  principally  the  following: — 

Westwood,  J.  O.,  Trans.  Ent.  Soc.  Lond.  1856  and  1870. 

King,  Rev  R.  L,  Trans.  Ent.  Soc.  N.S.W.  1862,  1863,  1865, 
1^73. 

ScHAUPUSS,  Dr.  D.,  Ann.  Soc.  Ent.  Belg.,  reprinted  in  Nunq. 
Otios.;  Tijds.  voor  Ent.  18S6  and  1887. 

\i.\cLEAY.  William,  Trans.  F.nt.  Soc.  N.S.W.  1871,  1873. 

Sharp,  Dr.  D.,  Trans.  Ent.  Soc.  Lond.  1874;  Ent  Mo.  Mag. 
1  M»2. 

Hafpray,  a.,  Re>-ue  d'Ent.  1883.  1887,  1890,  1898. 

Blackbcrx,  Rev.  T.,  Trans.  R.  Soc.  South  Aust.  18*^9,  1891. 

The  species  mentioned  in  these  different  works  amount  to  alx>ut 
200  species,  which  is  already  a  fair  numl^r,  but  certainly  is  only 
a  small  part  of  the  Pselaphido'  existins;  on  the  Australian  continent. 

Mr.  Arthur  M.  Lea  kindly  sent  me  a  large  collection  of 
Pi**Uiphidcf^  which,  together  with  those  hitherto  undescribed 
which  my  collection  contains,  enables  me  to  add  73  new  species. 

The  production  of  a  complete  Catalogue  of  known  Australian 
pH^-taphidtn  would  prove  a  useful  and  interesting  work,  but  as  I 
have  not  seen  the  types  of  the  Rev.  R.  L.  King,  such  a  work  Ls 
practically  impossible,  and  I  am  thus  compelled  to  narrow  the 
scope  of  this  paper  and  to  restrict  it  to  descriptions  of  new  specien, 
with  remarks  on  such  little  known  and  doubtful  species,  the 
authenticated  types  of  which  are  in  my  possession. 
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Tribe  EUPLECTIHI. 
Genus  Paraplectus,  Raffiray. 

Rev.  d'Ent.  1898,  p.  269. 

This  genus  is  closely  allied  to  Euplectops,  Reitter  (Verh.  Nat 
Ver.  Briinn,  xx.  p.  197),  the  type  of  which  is  Etiplectus  odetoahm^ 
King. 

In  addition  to  P.  punctulatus,  Raffir.,  (loc.  ct<.),  from  Victoria,, 
and  P.  setuiosus,  Raf&.,  {loc.  ciL),  from  Tasmania,  Mr.  Lea  has  sent 
me  the  following  new  species : — 

Paraplectus  biplagiatus,  n.sp. 

(Plate  X.,  fig.  33.) 

ElongatuM,  subparallelus  et  subdeplanatus,  castaneus,  inter 
strias  suturaleni  et  dorsalem  in  eiytris  basi  macula  oblonga  nigra,. 
tot  us  creberrinie  punctatus,  subopacus,  minutissime  subvelutino- 
pul)escens,  an  tennis  pedibusque  rufis.  Caput  trapezoidale,  antice 
attenuatum,  lateribus  obliquis,  postice  retusum,  medio  brevissime 
sulcatum,  inter  oculos  foveis  duabus,  sulcis  obsoletis,  fronte 
utrinque  supra  antennas  nodoso.  Oculi  magni.  Antennse  breves^ 
articulis  duobus  primis  majoribus,  subovatis,  3  subconico,  4-10 
nionilibus,  lon^itudine   decrescentibus,  8  leviter,  9  et  10  valde 
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trancata  Pedes  breves,  femoribus  anticin  incraHsatiH  et  infra 
•compressis.     Q.     Long.  1  •90-2-00  mm. 

Swan  River,  W.A.  (Mr.  A.  M.  Lea). 

The  coloar  ci  this  Jipecies  is  very  peculiar  for  a  Pftelaphirl;  it 
bears  on  each  elytron  a  large  and  oblong  black  npot  close  U}  the 
snture.  It  differs  from  P.  punciulaifM,  Rafir,,  by  the  head  li#fing 
longer,  with  the  sides  more  obliqne,  the  sulci  of  the  prothorax 
more  shallow,  and  the  ponetares  which  are  not  siff  stroma  Imt 
are  conflnent. 

PAJLIkPLSCTUS    IJTFCaCATUS,  n,Sp. 

pTKcedenti  ^JmiTHmns.  Elytru  bafti  et  jnxta  ^latoram  tanttini' 
modo  infoscatu,  vix  perspicoe  ponctata%  %nbsefic^>'ptifje«icirnii. 
Caput  magi§  eloo^^atnm  et  antice  ma^ru  attennatam.  AAtennamm 
ardcalis  9-10  magnw,  traa^verm.  Prothorax  vakk  c^jrrla^.fMy 
ladtndine  nttxima  molto  ant^  OMdiam,  Iatmba>i  antics  val/i#^ 
rocandati».  prjndee  *al<cfj  crai»verv^  inci«i%,  ^nlcii  \r^^tty\'ttudir^» 
validiorifatti^  Mecat^^^mam  orjHoIet^^  '•Til4!aciiJtt:  ^^^nao^nttA  7^mf.ra^ 
liba<f  2.  3.  4  «arjaeqixairrjart.  -p  t:^^  vizrt^t/j.  ^  nc^/jn.  ^r^^.^sa/.^rvk 

panim  ikjCaCtA  F'^mf'jrfrAt^  ac'i/^i^  •»rn  invrmi^IU  ir>rr:»AMbtiHr 
tibiirs  and«.-*  ^  izfj^rait^fiii*  -ici*^  ,r*z^f  mlr^iV:  •:a4<^:wa/>i».  ^, 
Lons-  I  '70  aun. 

Kntarrah.  W  .%.    Mr,  A,  M.  [>*  . 

R^    I'Enn.  .♦'K    3    .::; 

Tilt  'T^^  ,t  '.lu*  jRntiH    .•«  ,i>rr/*--m>    %*\j^^u,ut    AT.rigf;    •'iu*.ft    ./^ 
ni'MUUvi  ji  M»»  ii*niiH  7'- *';»«. "'/r-'    Va«t»ut. 
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Mesoplatus  tuberculatus,  n.sp. 
(Plate  X.,  fig.  32.) 

Elongatus,  paruin  convexus,  totus  castaneus,  subnitidus,  pedi- 
bus  rufis,  pal  pis  tarsisque  pallide  testaceis,  pube  brevi,  grisea, 
sparsa.  Caput  rugoso-punctatum,  transversum,  deplanatum, 
supra  fere  concavum,  juxtA  oculos  foveis  duabus  parum  profundis. 
Antennae  validae,  articulis  I  parum  elongato,  2  subquadrato,  3-8 
minoribus,  monilibus,  9-10  transversis,  crescentibus,  11  majori, 
ovato.  Prothorax  capite  plus  duplo  longior  et  paulo  latior, 
ovatus,  antice  posticeque  subaequaliter  attenuatus,  parce  punctatus, 
sulco  longitudinali  integro,  trans  verso,  sinuato,  foveis  lateralibus 
magnis.  Elytra  latitudine  sua  vix  longiora,  subquadrata,  disperse 
sed  valde  punctata,  humeris  obliquis,  basi  quadrifoveata,  suloo 
dorsali  obsolete  ad  medium  evanescenti.  Abdomen  elytris 
longius  sat  convexum,  segmento  1'  sequenti  baud  duplo  longiori, 
basi  impresso,  carinulis  duabus  divergent ibus,  parum  elongatis  et 
plus  quam  tertiam  partem  disci  includentibus. 

^,  Trochanteribus  intermediis  inflatis,  segmentis  ventralibus  3 
basi  media  tulxjrculo  acuto  et  valido,  4-5  transversim  depressis. 
Long.  2'10  mm. 

Clarence  River,  N.S.W.  (Mr.  A.  M.  Lea). 

The  differences  between  this  species  and  J/.  harbatuH,  King,  are: 
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thorace  latiora  et  paulo  breviora,  subquadrata,  leriter  convexa, 
humeris  rotundata,  basi  quadrifoveata,  sulco  dorsali  obsoleto  et 
brevi,  segmento  V  dorsali  sequent!  fere  duplo  longiori.  9*  Long. 
1-60  mm. 

Clarence  River,  N.S.W.  (Mr.  A.  M.  Lea.) 

This  species  differs  from  M.  harhcUvs,  King,  by  the  shape  of 
the  body,  which  is  more  elongate  and  more  attenuate  in  front, 
and  by  the  prothorax,  which  is  opaque  and  has  a  dense  and  rugose 
punctuation. 

Mbsoplatus  Mastersi,  n.sp. 

Elongatus,  sat  crassus,  ferrugineus,  nitidus,  elytris  rubris, 
antennis  pedibusque  rufis,  tarsis  testaceis,  pube  brunnea,  brevi. 
Caput  transversum  supra  deplanatum,  rugoso-punctatum.  An- 
teniise  validse,  articulis  V  parum  elongato,  2  ovato,  3-6  latitudine 
sua  paulo  longioribus,  7  quadra  to,  8  leviter  trans  verso,  9-1  n 
multo  majoribus,  9  subquadrato,  10  leviter  transverse,  11  breviter 
ovato,  acuminato.  Prothorax  ovato-cordatus,  antice  plus,  postice 
minus  attenuatus,  lateribus  pone  medium  leviter  sinuatus,  irregu- 
lariter  sat  dense  punctatus,  sulco  longitudinali  in  disco  vix 
perspicuo,  transverso,  valido  et  medio  angulato,  foveis  lateralibus 
profundis.  Elytra  prothorace  longiora,  prsesertim  latiora,  latitu- 
dine sua  paulo  longiora,  humeris  subobliqua,  disperse  punctata, 
basi  quadrifoveata,  sulco  dorsali  obsoleto  et  brevi.  Alxlomen 
leviter  convexum,  Segnento  V  dorsali  sequenti  dimidio  longiori, 
basi  transversira  impresso. 

$.  Femoribus  anticis  infra  medio  tuberculo  minute  pneditis  ; 
tnK^hanteribus  intermediis  inflatis  et  subangulatis.  Segmento  3* 
ventrali  tuberculo  brevi  compresso  prsedito.     Long.  2*00  mm. 

New  South  Wales. 

Closely  allied  to  M.  barbatun,  King,  but  larger;  the  antennae 
are  thicker  and  the  club  is  stronger. 

I  have  much  pleasure  in  naming  this  insect  after  Mr.  Masters, 
to  whom  1  am  indebted  for  it. 
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Mbsoplatus  NITIDU8,  n.sp. 

Elongatus,  leviter  convexus,  laete  ferruginous,  elytris  disco 
pallid ioribus,  totus  nitidus,  antennis  pedibusque  rufis,  palpis 
tarsisque  testaceis,  pube  brevi,  grisea.  Caput  postice  sat  con- 
vexura,  Iseve,  antice  punctatum  et  transversim  depressum,  cum 
foveis  quatuor  minutis  juxta  oculos,  postice  foveis  duabus  majori- 
bus  sed  parum  profundis,  medio  juxta  collum,  sulco  longitudinal! 
valido.  Antennae  crassae,  articulis  V  parum  elongato,  2  Vib- 
globoso,  3-8  monilibus,  clava  parum  conspicua,  9-10  transversis, 
parum  crescentibus,  11  magno,  ovato,  acuminato.  Prothorax 
elongato-ovatus,  sat  convexus,  disperse  et  irregulariter  punctatus, 
sulco  longitudinali  valido,  integro,  transverso  profundo  et  valde 
sinuato,  foveis  lateralibus  magnis  et  profundis.  £lytra  pro- 
thorace  latiora  et  paulo  longiora,  latitudine  sua  longiora,  humeris 
subnodosa,  disco  leviter  convexa,  basi  quadrifoveata,  sulco  dorsali 
obsoleto  et  brevi.  Abdomen  elytris  paulo  longius,  segmento  1** 
sequenti  vix  longiori,  basi  obsolete  transversim  impresso. 

$.  Metastemum  impressum,  segmentis  ventralibus  3  medio 
tuberculo  valido,  compresso,  4  depresso,  6  longitudinaliter  im- 
presso, trochanteribus  intermediis  leviter  nodosis.    Long.  1  '70  mm. 

Victoria. 

This  species  will  be  distinguished  at  once  by  the  sculpture  of 
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about  the  middle  of  the  head;  prothorax  always  more  or  less 
longitudinally  sulcate;  the  shoulders  on  the  elytra  are  always 
more  or  less  dentate  or  at  least  notched;  the  first  dorsal  segment 
of  the  abdomen  is  only  a  little  larger  than  the  following  ones 
which  are  very  conspicuous  and  not  abruptly  declivous,  the  first 
one  bears  always  on  the  side  two  carinules  at  least  at  the  base, 
the  body  is  elongate. 

i^en  when  so  restricted,  the  genus  BcUrit^un  includes  a  large 
number  of  species  very  irregularly  distributed  in  the  different 
parts  of  the  world.  Although  very  numerous  in  the  Indo- 
Malayan  region,  it  seems  rather  scarce  in  Australia. 

Batrisus  CYCLOPS,  King. 

Trans.  Ent  Soc.  N.S.W.  1866,  p.  306  :  giraffa,  Schfs  ,  Soc.  Knt 
Bel.  1880,  p.  31;  Nunq.  Otios.  iii.  p.  507. 

(Plate  X.,  fig.  28.) 

Rubro-piceus,  elytris  an  tennis  pedibusque  rubro-ferrugineis, 
disperse  ochraceo-setosus.  Caput  leviter  transversum, irregulariter, 
«^08se  punctatum.  Antenme  validae,  articulis  cylindricis  et  hiti- 
tudine  sua  fere  duplo  longioribus,  5  paiilo  longiori,  8  paulo  breviori, 
9  ovato-truncato,  niajori,  10  subtrapezoidali,  majori,  latitudine  et 
longitudine  subsequali,  1 1  breviter  ovato,  basi  truncate,  apice 
abrupte  acuminate.  Prothorax  cordatus,  disperse  et  minute 
tuberculosus,  lateribus  medio  dentatus,  sulco  medio  longitudinali 
subintegro  et  bicarinato,  utrirujue  carinis  duabus  alteris  sinuatis 
postice  in  spinam  validam  convergentibus,  lateribus  pone  me<liuin 
foveatis  et  basi  ipsa  (juadrifov(H>lata.  Elytra  disperse,  forte 
punctata,  latitudine  sua  paulo  longiora,  humeris  obliquis,  carinatis 
et  den  tat  is,  sulco  dorsal  i  obsoleto  et  brevi.  Sc^gmento  1^  dorsali 
cseteris  baud  multo  longiori,  lateribus  bicarinato,  basi  transversim 
triimpresso,  inipressione  me<lia  niinori  et  carinis  duabus  brevibus 
limitata.     Pedes  validi. 

$.  In  vertice  fovea  magna  transversa,  fronte  medio  longitudin- 
ali ter  ovato  et  cunv(»xo,  postice  supra  foveam  transversam 
breviter  products),  vertice   posterius   cristato,  ista  crista  medio 
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sinuata  et  quadratim  tuberculata,  utrinque,  lateribus  area  ovata 
crebrej  rugoso-punctata.  Metastemum  late  impressum,  segmento 
ultimo  ventrali  late  impresso  et  aspero-punctato;  trochanteribus 
posticis  apice  acute  dentatis. 

9.  Caput  minus  trans versum,  post  oculos  foveis  duabus  et  sulco 
obsoleto  trans  verso,  sulcis  duobus  validis  antiee  conjunctis,  lateri- 
bus depresiis  et  bicarinatis,  caput  longitudinaliter  medio  fere  totum 
carinatum.     Metastemum  sulcatum.     Long.  2*  10-2*30  mm. 

Pine  Mountain,  Brigham  [?  Brisbane.] 

I  have  not  seen  any  type  of  B.  Cyclops^  King,  but  according  to 
the  description  I  have  no  doubt  that  it  is  the  same  species  as 
giraffa,  Schfs. 

The  above  description  is  drawn  up  from  a  type  of  giraffa,  ScMs. 

Batrisus  URSiNUS,  Schaufuss. 
Soc.  Ent.  Belg.  1880,  p.  31;  Nunq.  Otios.  iii.  p.  507. 

(Plate  X.,  fig.  27). 

Elongatus,  gracilis,  brunneus,  subopacus,  totus  confertim 
punctatus  et  setis  brevibus,  depressis,  ochraceis  coopertus.  Caput 
latitudine  aequilongum,  temporibus  postice  obliquis  et  leviter 
rotundatis,    subrugoso-punctatum.       Antennae     crass»,    vaJids^y 
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tata.  Metastemum  leviter  depressum  et  fundo  sulcatum.  Pedes- 
validi  elongati. 

^,  Capitis  vertice  juxta  collum  longitudinaliter  cristato,  ista 
crista  antrorsum  recurva  et  impressione  transversa  utrinque  in 
foveam  post  oculos  sitam  desinenti,  capitis  disco  inter  oculos 
leviter  gibboso  et  sumrao  medio  minute  impresso,  utrinque  sulcis 
duobus  obsoletis  fronte  connexis.  Trochanteribus  posticis  apice 
breviter,  recurve  dentatis. 

9.  Capitis  crista  longitudinali  minori,  impressione  transversa 
ol)so1etissime  interrupta.     Jjong.  2 -40-2 -50  mm. 

Wide  Bay,  Q. 

This  species,  which  is  the  very  type  of  Dr.  Schaufuss,  will  be 
recognised  at  once  by  its  strong  punctures  and  the  short  depressed 
8(»t«  which  cover  the  body. 

Batrisus  aspkrulus,  n.sp. 
(Plate  X.,  fig.  26.) 

Pnecedenti  valde  affinis  et  similis,  diifert  attamen  colore 
dilution,  antonnis  gracilioribus,  et  magis  elongatis,  capite  magis 
quadrato,  et  t<>mporibus  magis  rotundatis,  crista  longitudinali 
integra  us<juo  ad  frontem  extensii  et  antrorsum  bifurcata;  seg- 
ments 1'  dorsali  inU^r  impressiones  laterales,  basi,  medio,  sub- 
gibbaso;  trochanteribus  posticis  lunge  et  valde  apice  productis  et 
rt'curvis.  ^.     Long.  '2"20  mm. 

This  species  has  been  considered  by  Dr.  Schaufuss  as  being  the 
5  of  ursinus.  This  is  an  undoubted  mistake,  asT  have  both  sexes 
of  each  species. 

Very  likely  found  with  nntiynis. 

Batrisuk  hirtus,  Macleay. 
BryaxxH  hirta  (?)  Miicleay. 

Klongatus,  sulK*ylindricus,  rufus,  minutissime  punctatus, breviter 
d«'iise  rufo-pul>escens.  Caput  (juadratum,  vertice  convexo  lateri- 
biH  et  antice  sulco  prof  undo  limitato,  fronte,  inter  antennas, 
haud  impresso.      Antenna*  paulo  breviores,  articulis  latitudine 
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sua  vix  duplo  longioribus,  8  fere  subquadrato,  9  brevissime  ovato, 
10  breviter  obconico,  11  ovato,  acuminato.  Prothorax  subovatus, 
lateribus  simplicibus,  sulco  longitudinal!  medio  integro,  transverso 
medio  interrupto,  postice  tuberculis  duobus  magnis,  acutis,  cari- 
nulis  duabus  lateralibus  delicatulis  et  medium  superantibus. 
Elytra  sat  elongata,  basi  attenuata,  humeris  obtuse  carinatis, 
sulco  dorsali  obsolete  sed  plicatura  longitudinal!  medium  fere 
attingenti  limitato.  Abdomen  elytris  longius,  sat  convexum,  basi 
leviter  angustatum,  segment©  1  **  dorsali  subtequaliter  transversim 
impresso. 

$.  Metasternum  late  impressum,  trochanteribus  posticis  apice 
longe  productis,  isto  processu  compresso,  apice  abrupte  et  valde 
recurvo,  acuto.     Long.  2*70  mm. 

Gayndah,  Q. 

I  received  the  insect  above  described  from  Mr.  Masters  under 
the  name  of  Bryaxin  hirta,  Macleay.  I  cannot  say  if  it  is  the 
true  Bryaxis  hirta,  Macleay,  but  it  does  not  at  all  resemble  a 
Bryaxis,  and  it  is  diificult  to  admit  that  Mr.  Macleay  made  such 
a  mistake;  his  description,  however,  may  apply  to  many  insects. 

Batrisus  hamatus.  King. 

Trans.  Ent.  Soc.  N.S.W.  1863,  p.  45,  tab.  16,  fig.  6c. 
Oblongus,  ferrugineus,  elytris  pedibusque  dilutioribus,  ochraceo- 
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ekmgata,  ad  basin  attenuata,  humeris  obliquis  et  dentatis,  sukxv 
doi*sali  obsolete.  Abdomen  elytris  longius,  baud  angustius, 
8e«^mento  dorsali  1"  sequentibus  vix  longiori,  basi  impressionibus 
tribus  transversis  inter  se  tequalibus.  Metasternum  sulcatum  et 
postice  inter  coxas  tuberculatum. 

(J.  Trbchanteribus  intermediis  medio  dente  conspicuo,  brevi, 
acuto  armatis,  poeticis  apice  longe  productis,  isto  processu  recurvo 
et  apice  truncate;  segmento  ventrali  ultimo  deplanato,  Isevi.  In 
capite  medio  elevatione  longitudinali,  cariniformi,  transversa 
ant  ice  limitata  et  utrinque  fovea  niinuta.     Long.  2*60  mm. 

Sydney,  Parramatta,  N.S.W. 

I  have  found  in  the  Schaufuss  collection  under  the  name 
hamatus  the  insect  from  which  the  above  description  has  been 
made  ;  I  think  that  it  is  the  true  hamatus^  King. 

Batrisus  speciosus,  King. 

Trans.  Ent.  Soc.  N.S.W.  1863,  p.  45. 

Oblongus,  totuR  rufus.  Caput  longitudine  sua  paulo  latius, 
fere  deplanatum,  sulcis  parum  profundis,  cannula  media  valde 
obsoleta.  Antennarum  articulis  3-7  latitudine  sua  plus  duplo 
longioribus,  8  latitudine  sua  paulo  longiori,  9  subovato,  10 
tni(>ezoidali,  11  ovato,  acuminato.  Prothorax  sicut  in  hamatoy 
Red  paulo  breviori,  sulco  medio  et  carinulis  obsoletis.  Elytra 
antrorsum  et  apice  a?qualiter  attenuata,  lateribus  leviter  rotun- 
datis.  Segmento  dorsali  V  basi  transversim  triimpresso,  impres- 
sione  media  lateralibus  angustiori. 

(J.  Trochanteribus  intennediis  medio  spina  brevi  annatis, 
|)osticis  paulo  ante  apicem  dente  valido  sed  brevi  compresso, 
recurvo  et  truncate  praeditis.     Long.  2*60  mm. 

Forest  Reefs,  N.S.W.  (Mr.  A.  M.  Lea). 

//.  sjypciosus  was  considered  by  the  Rev.  R.  L.  King  as  a  mere 
variety  of  hamatus.  The  insect  above  descril)ed  is  at  any  rate 
different  from  hamatus;  it  corresponds  as  well  as  possible  to  the 
few  words  of  description  given  by  the  Rev.  R.  L.  King,  and  if  it 
J. roves — as  T  suppose  it  will — to  Ije  identical  with  speciosus^ 
King,  the  latter  is  a  very  good  species. 
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Batrisus  Leai,  n.sp. 

Totus  rufus,  caput  latitudine  sua  loiigius  cannula  media  longi- 
tudinali,  valida,  simplici,  antrorsum,  inter  oculos,  abbreviata, 
sulcis  latis  et  parum  profundis,  fronte  inter  antennas  late,  trans- 
versim  depresso.  Antennae  sicut  in  specioso.  Pro  thorax  brevitcr 
cordatus,  antice  abrupte  attenuatus,  lateribus  muticus,  sulco 
medio  longitudinali  lato,  cum  carinulis  lateralibus  medio  abrupto. 
Elytra  latitudine  sua  longiora,  humeris  valde  obliquis  et  notatis, 
sulco  dorsali  fere  inconspicuo.  Segmento  dorsali  V  basi  valde 
transversim  triimpresso,  impressione  media  paulo  majori,  et 
utrinque  cannula  intus  recurva,  valida,  limitata.  J.  Long. 
2-70  mm. 

Tamworth,  N.S.W.  (Mr.  A.  M.  Lea). 

This  is  a  species  very  closely  allied  to  both  B.  haniatus  and  B, 
8pecio8U9;  I  received  it  from  Mr.  Lea  under  the  name  of  hamatus, 
and  although  I  know  only  the  J  I  do  not  hesitate  in  considering 
it  as  different.  The  prothorax  has  no  lateral  tooth;  the  median 
sulcus  and  the  lateral  carinules  are  abbreviated  towards  tlie 
middle;  the  antennae  are  much  more  elongate,  the  9th  joint  being 
ovate  and  the  10th  longer  than  broad;  the  abdomen  is  longer  and 
somewhat  contracted  at  the  base,  the  median  impression  at  the 
base  of  the  first  dorsal  segment  is  wider  than  the  lateral  ones, 

thiJst   it  IH  oquJil  ill  /A  Jitfrnalvn  tu\d  sjiialle 


lateribos  rcidizkdaiisw  sukiD  dcrsaji  c^bsoletassiiDa  Alonciffm 
ehrtris  paalo  ansmscnis-  A  baa  oaEisancTiim.  ae^;3i>enu>  dersaul:  1* 
bttfii  tnimpreaKi.  impresEMie  XD«iii  pftojo  minon  ex  canzixlu^ 
doAbos  reini<t. 

3 .  Tn:«c:iiaiit«ribfn«-  interiDfidiis  ji^Qoe  je-J-ii^r  et  jimi*  prwhinSx. 
po&ticis  mfdoe  joctp^saaM-  prodiic'Ti&.  ii^to  prac€b«si2  ircsrro  ei  m|:d<^ 
obcaso.  Meta»i«eniziB  late  imjiresiinuzi  ei  fnndo  obaoiieiie  fn^crnxxm. 
Loo^.  il'T!<*  mm. 

ClawaKie  RivtT.  X  S.W.  Mt.JlJL  Lea  ;:  Bri|ijun  [^^  Rnsbane}. 

This  «pecae&  retmobk^  tctv  mocb  £,  ^omo/iuk  bni  ibe  j«ro- 
thorax  hsiS  nu  Ufoih  iCi  the  si'Se&.  ibe  flrtrm  aiy  dcaoewbia  sborKir. 
the  me'tastemiUD  i-  t*rc*-l]T  fcod  dt^ejcj  iinj*ress€\i  with  a  forrvw 
at  the  bL«i'U<D  *.i  ibt*  impn^si-.ti. :  Uie  iTiiermtdiaiie  iirc«riukDi<e!rsi 
instead  <if  ba^inj:  a  m«idi&zi  uk^iL  &>  in  li.  hcjmMtuti.  are  ^UDewLax 
coocave  aod  pr-.^-iiioMi  a.i  ibf  aj»rx  t-xi^mallT. 

Obkmpi?.,  ylu>  miuntTe  dijut-e  fermciueusv,  *-:TTri«  diliint:»ri ! •.!%. 
raft.»-f»abe^*o^ii^  Ca^***:  juucitaiii;*  sua  paiilo  la,Tiu>w  sat  dej^a- 
DAtuiiA,  RnJL-i-  J  a  ion**  iati>  ai:tr«:»rs;TiiL  in  Qtrf>resaMne  frantaJi  axLirxi- 
lalim  cvn;i:ri<:ti^  c-arii.ula  nifdia  joLtgiTpdina2i  a.p3oe  bifurcata  ft 
liibprcuii>  J  u  •.•••;:*  aiiuoii^.  Ani*:-!!!!*  Taiidif.  mxroso-puiictaTx*, 
ATticuli^  vy.iniri'.-i^w  S-7  iaiimdine  sua  dupio  ionpwibiis.  ^ 
t-anraniuj«.0"  'i'-tTi^'.»ri,  ^  brv^ii'^r  L'Tai-^i.  10  breviter  olte^jiiica.  11 
ovat'.i.  a'.-Ti:u>i&*:i.  Pr.'iijiirai  di^jterse  et  minuie  tubercnlai us, 
ccndaiu*.  a:;ti.^  a-jriiyi^  o.»i.-irictii*v.  lart'eribus  pamm  n:*tUDdaiis 
sluco  in*%ii-.»  '»ji-iJ«»,  fr-re  iDt^-p-ci,  carinulii'  lat<fralibTi>  t^rexissimiN. 
tubepculi-  f^-j-iici^  ■»biQ^i«w  >\i]i.'<j  :raiis\er5^.»  ub^^•ieto  Eljira 
latimdin**  ^ua  jiaiLJ^j  lanziora,  iiiiiueri>  ubliquisv,  vaide  n<.*taiis. 
^ulco  d«:»r«*i.'*i  •.••»vi*'i-i.  A'»«>»n3-ij  ^■yt^i^  Jongius,  basi  Iw^exiier 
«Ln;ra^Ui^*^^<  •*^-jTDenu.»  «i'.»rsa::  *i2im  ub;»<^ietie  iriimpressa.  imprv<- 
^iooe  media  la;^ralil>ns  fere  diinidio  anpi^^tiori.  Meia.«temum 
totoflQ  depiajiaiuiii.  *-t  fund*.*  profonde  s^Uica-tum,  5*e£:menti>  v*-n- 
traiibuft  -,  3,  4  xd^o  depiaxuitis,  irc»cLaiit*eribTi'*  post^ci^  apiit? 
longitteiiDe  prO'Juciis  i^to  f»roces«T2  crliDdricKi,  graciii,  apii« 
abrupt'e  rex-umo  et  acuta     q.     Lung.  3-50  mm. 
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New  South  Wales  (Mr.  A.  M.  Lea). 

This  species  is  larger  than  the  others;  the  longitudinal  carinules- 
of  the  prothorax  are  very  short  and  obsolete;  the  antennse  are 
very  strong  and  densely  rugose. 

Batrisus  falsus,  n.sp. 

Oblongus,  totus  rufus,  sat  dense  fulvo-pubescens.  Caput 
latitudine  et  longitudine  jequale,  vertice  subconvexo,  delicatule 
carinato,  foveis  duabus  et  sulcis  parum  prof undis  antice  angulatim 
junctis.  Antennae  mediocres,  articulis  3-7  latitudine  sua  baud 
duplo  longioribus,  leviter  ovatis,  8  brevissime  ovato,  9-10  multa 
majoribus,  brevissime  obconicis,  1 1  ovato,  acuminate.  Prothorax 
disperse  et  minute  tuberculosus,  cordatus,  antice  abrupte  attenu- 
atus,  lateribus  vix  rotundatis,  minutissime  dentatis,  sulco  medio 
longitudinali  obsoleto,  subintegro,  carinulis  ante  medium  abbre- 
viatis,  spinis  posticis  brevibus,  acutis.  Elytra  disperse  punctata, 
latitudine  sua  longiora,  basi  attenuata,  humeris  valde  obliquis, 
elevatis,  lateribus  rotundatis,  sulco  dorsali  obsolete.  Abdomen 
elytris  angustius,  basi  baud  angustatum,  segmento  dorsali  I* 
basi  transversim  triimpresso,  impressione  media  lateralibus  fere 
dimidio  minori. 

^.  Metasternum  sulcatum;  trochanteribus  intermediis  minute 
medio  angulatis,  posticis  apice  productis,   isto  processu  parum 


kardhr  carmne  ax  Immw  tm  lfefiidkB&.  »  nncb  lu^!nri^iK&  a£  ife 

wrrwi  tram  aKcwr  and  avr  a^bnqoAr  iificQiTvais^  1^  jwoiiarmx 
ptmralhr  tfan«.  iw  mi  joara  twkk,  loDCimdixuL!  ir!xioicff&. 

Tbw  $<cn]»  ih  verr  laivpih-  if^iiiiMoniad  in  ibe  Lndo-MaibMnai 
wr^m  and  rrtrmd»  weMnraroh^  ai^  far  a^  Ainoa  as»d  fatfir<vaa^  la 
JafAii:  h  Mnaitf  to  far  xKoy  flcaroe  in  AuftEralia. 

Barufioiitf  TmALis.  King. 
i)«iKiw  rwrMi/i^.  King.  TraBs.  Eni.  Scic  X.S.W.  l^^U,  p.  171. 

.Fiase  I.,  fig.  2S* 

<-*fakBgiih.  ftrmgint-ntu  ttirta-i^  ral«ris.  aniennis  |«wiibiifK]ne  twAl, 
ociiraoeic«-jqitiet««Ds.  Cajtui  p\»sr*f-  }«K3  dis*jieri«e  imnctaivm. 
ek«igaUMpiadranin^  dc^i'iajta.r'nni.  liki<«htiu^  k*>~iiier  sujujiLhsi.  inter 
oru]\m  fcn-eifr  dnartiu^  IlM1di<:icnbu^  et  siiici>  dQt»l»u^  ^~ix  ajmaxas  «ft 
azitioe  litierir.  Aiii**ima'  f-lviiiiniUe,  articiili*'  ,'J,  4,  6  laUTudine  ma 
f**T>-  trxpj'i,  5  ft  7  pJu^  ^uiLXii  irii.ku  "^  duT»u«  uiii^iantnis.  :*-A»j»wilc 
cTai«isk*ri't»n!\,  ifxri/er  ovi^tis.  11  ft-rr  fu^.li■.•nl:i  Pr.»i:Kira\  mni 
ptuTKti^  aJiijQui  disjitrsis.  •^cik'Vu.iu?^.  *.iik\»  iiit^iivt  jviTirimdinaii 
d*-fi(*itrDti,  uLrinuut'  f<.A«i  mkiTTib  btlrni.ii  fi  h.iiW  \ul>[i,  l\It•t•mlli^ 
duobuf  '•bt'U»K.  IUvtni  Jbiiiudiur  suh  'K>:;p<.ira.  tiasi  vakk- 
att^tiuatiL.  biUD*-ri^  i»bliijiiijs.  Dvttatis.  Aiidiniirii  rlATns  jongius  el 
(•auk I  azimsXiuK.  Imsi  R-juiiit-er  traii*:^  frsim  rriimjirfRsiim  Mela- 
Mmiimj  snjcatiUL:  ftaiK»nl'ii*'  ciiiiiiit»u>  iDt-rassaiis.  i rm:rhaQt<^rihiis> 
int-eTTDedii--  t-i  J••.»^»Il^l^  iijt^ii\>»  i»l»TUf»f  uiurulalis.  tibus  axilici> 
iiTPirularibii^,  lIltu^  Ji»bati^w  isu»  l^»tK'  aBtrMrsum  a<.*aUi.  snpra 
Kuiitatit  el  fas<.*ictLliLtis.  iiiiermodiii>  ajiioe  rntus  (:alcarati&.  q. 
LL»iig.  l'"30  mm. 

Clarem*  River.  X.S.W.  .Mr.  A.  IL  htmu 

I  reoeiv€»d  the  iii»eci  alK.»ve  destTibed  from  Mr.  Lea  under  ti>e 
rianie  trf  B.  tioialit^.  King,  aud  it  answers  exactlv  ho  ihe  d«Bcripcioii. 
Th*-  dilatatiaii  and  emar£:inatkni  uf  the  fare  tibiir  are  vero- 
nal larkable. 

I  do  not  know  the  ^ 
10 
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Batbisodks  Mastbrsi,  n.8p. 


(Plate  X.,  fig.  30.) 

Oblongus,  capite  abdomineque  plus  minusve  piceis,  elytris  et 
prothorace  obscure  rubris,  antennis  pedibusque  dilute  femigineis, 
sat  dense  ochraceo-pubescens,  totus  prsesertim  capite  et  elytris. 
gFosse  punctatus.  Caput  quadratum,  inter  oculos  foveis  duabus 
magnis  et  sulcis  duobus  subrectis  antice  cum  suleo  transverao 
subquadratim  uno  junctis.  Antennas  irregu lares,  articulis  1* 
valido,  2°  subcylindrico,  latitudine  sua  paulo  longiori,  3°  breviter 
obconico,  4  transverse,  5  maximo,  irregulariter  trapezoidali  et 
intus  obtuse  producto,  6  magno,  irregulariter  ovato,  intus  medio 
leviter  angulato,  7  obconico  et  latitudine  sua  paulo  longiori,  8 
simili,  attamen  paulo  breviori,  9  oblongo-ovato,  prsecedenti  paulo 
crassiori  et  plus  duplo  longiori,  10  subconico,  nono  paululum 
breviori,  11  breviter  fusiformi.  Prothorax  capite  (cum  oculis) 
fere  latior,  cordatus,  lateribus  rotundato-lobatis,  antice  sat  abrupte 
angustatus,  postice  sinuatus,  disco  leviter  gibboso,  sulcis  lateralibus 
intus  valde  incurvis,  sulco  medio  valido,  juxta  basin  sulco  trans- 
verso.  Elytra  subquadrata,  bumeris  valde  obUquis  et  acute 
dentatis,  sulco  dorsali  ad  medium  evanescenti.     Abdomen  elytris 
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Tribe  BBTAXm. 

Genus  Batraxts,  Reitter. 

Verb.  Zool.  Bot.  Ges.  Wien,  1881,  p.  464;  BairUomorpha, 
Raflfray,  Rev.  dTEnt.  1882,  p.  38. 

This  genus,  which  is  specially  abundant  in  the  Indo-Malayan 
region,  has  but  few  representatives  in  Australia. 

It  belongs  really  to  the  tribe  Bryaxini^  having  one  single  tai^nal 
-claw,  but  it  has  more  the  general  appearance  of  the  Batrisini. 

The  type  of  the  Australian  species  is  Bri/axis  Armilagei,  King, 
which  Dr.  Schaufuss  took  to  be  a  BcUrisus, 

In  the  Rev.  d'Ent.,  1882, 1  established  the  genus  Balriaotnarpha 
for  some  new  species  of  the  Indo-Malayan  region  and  of  New 
Guinea,  and  I  included  in  it  Bryaxin  Armitageiy  King,  but  Mr. 
Reitter  had  created  previously  the  genus  BcUraxiti  for  a  European 
insect  from  Greece  which  proved  to  be  generically  identical,  and 
the  name  Batrisamorpha  is  therefore  synonymous  witli  Bat  axis. 

The  maxillary  palpi  are  rather  elongate,  with  the  last  joint 
fuHiform;  the  intermediate  cox«e  are  approximate  and  the  posterior 
ones  much  less  distant  from  e.ach  other  than  is  usually  the  case 
amongst  Bryaxini ;  the  antenna  are  strong,  with  the  club 
evidently  two-jointed;  the  prothorax  is  devoid  of  sulci,  the  elytra 
have  no  dorsal  stria;  the  first  dorsal  segment  of  the  alxlonien  is 
very  large,  more  or  less,  but  always  briefly  carinato  on  the  sides 
at  the  base  and  without  lateral  margin. 

Batraxys  Akmita(*ki,  King. 

Trans.  Ent.  Soc.  N.S.W.  i.  1864,  p.  104,  tab.  7,  fig.  U). 

Klongata,  castanea,  minute  subrugosa,  pubc  brevissima,  depressa. 
Caput  leviter  transversum,  temporibus  rotundatis,  frontt^  trans- 
versiiu  valde  sulcato,  utrinque  fere  ante  oculos  fovea  mediocri  a 
sulco  transverso  paruin  remota.  Antenna  validie,  crassa*, 
articulis  3-9  cylindricis,  inter  se  subaequalibus,  10  majori,  transverso, 
1 1  magno,  subtriangulari  et  extus  oblique  sulcato.  Prothorax 
capite  vix  latior  sed  longior,  convexus,  latitudine  maxima 
anteriori,    lateribus    leviter  obliquis,   juxta   basin   medio  fovea 
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punctiformi.  Elytra  subquadrata,  convexa,  lateribus  leviter 
rotundata,  humeris  rotundatis  sed  leviter  callosis,  basi  bifoveata, 
stria  suturali  integra,  dorsali  nulla.  Abdomen  elytris  longius, 
postice  declive,  segmento  V  dorsali  maximo,  cseteris  supra  viiBui 
fere  inconspicuis,  bosi  angustato  et  utrinque  lateribus  breviter 
carinato,  carinulis  duabus  alteris  validis  parallelis,  quartam  partem 
disci  vix  attingentibus,  plus  quam  tertiam  includentibus,  inter  eaa 
di^MK)  vix  depresso.  Metastemum  angustatum,  longitudinaliter 
depressum  et  utrinque  delicatule  carinatum.  Pedes  validi, 
elongati,  femoribus  omnibus  medio  incrassatis. 

^.  A  ftemina  differt  metastemo  angustiori,  magis  depresso  et 
fortius  carinato.     Long.  1  -80-1  90  mm. 

Sydney,  Parramatta,  N.S.W. 

This  species  will  be  at  once  distinguished  by  its  very  short  and 
depressed  pube^scence,  whilst  the  other  species  are  generally 
entirely  glabrous  and  shining. 

BaTKAXYS    LiBVIGATA,  n-Sp. 

Pniicedenti  valde  afiinis  sed  brevier,  colore  dilution,  pube  minu- 
tissima  et  vix  conspicua,  an  tennis  crassioribus  et  brevioribas, 
elytris  latitudine  sua  paulo  longioribus;  abdomine  breviori,  ban 
miims  angustato,  lateribus  usque  ad  medium  carinato,  carinis 

(liis    hn'vis>,irnis    tettiani     inirtt'rn     ili:<^i.    in  In     *\is     \U' 
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4atitadine  sua  paulo  longiora,  humeris  obliquib  et  subcallasis. 
Abdomen  elytris  paulo  angustius  et  leviter  brevius,  basi  baud 
angustatum,  lateribus  longius  carinatis,  segmento  V  breviori,  fere 
transverso,  carinulis  mediis  leviter  intus  arcuatis  et  fere  conver- 
gentibus  et  mediam  partem  disci  includentibus,  disco  inter  eas 
magis  depresso. 

^.  Metastemum  longitudinal  iter  impressum,  utrinque  delicatule 
carinatum  et  juxta  apicem  minute  foveolatum.     Long.  1  '80  mm. 

Forest  Reefs,  N.S.W.  (Mr.  A.  M.  Lea). 

Genus  R  y  b  a  x  i  s,  Saulcy. 

Spec.  ii.  p.  96;  Raffray,  Rev.  d'Ent.  1890,  pp.  118  and  123. 

The  name  of  Eybaxis  was  given  by  de  Saulcy  as  a  subgenus  of 
Bryctxis  to  some  insects  of  the  palasarctic  fauna  which  must  l)e 
considered  as  generically  distinct. 

The  prothorax  bears  always  a  transverse  furrow  more  or  less 
angulate  in  the  middle  and  joining  together  the  lateral  and  basal 
foveiB  when  the  latter  one  exists;  the  elytra  have  always  a  well 
marked  dorsal  stria  and  a  furrow  on  the  deflexed  side  of  tlie 
elytron,  close  to  the  lateral  margin. 

This  genus  proves  to  be  extensively  distributed,  Ijeing  met  with 
in  every  part  of  the  world.  It  is  particularly  numerous  in  Aus- 
tralia, while  the  genera  Bryaxis  and  Reichenbachia  have  not  l:)eon 
found  there,  as  far  as  I  know. 

The  Australian  species  of  Rf/baxia  may  Ix^  easily  divided  into 
two  groups  :  in  the  first  one  the  transverse  furrow  of  the  pro- 
thorax  is  well  defined  and  the  median  fovea  very  small  and  even 
sometimes  wanting,  at  the  base  of  the  elytra  there  are  only  two 
fovee  and  the  general  form  of  the  body  is  short,  broad  and 
convex;  in  the  second  group  the  transverse  furrow  of  the  pro- 
thorax  is  very  faint  and  seems  even  interrupted,  the  median 
fovea  is  very  strong  and  generally  somewhat  transverse,  at  the 
base  of  the  elytra  are  generally  four  fovea;,  the  body  is  more 
elongate,  parallel  and  depressed,  the  prothorax  more  decidedly 
cordate. 
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I  should  have  been  inclined  to  consider  this  second  group  as  a 

distinct  genus  were  it  not  for  the  existence  of  a  species  which  ia 

really  intermediate  and  forms  a  transition  from  the  first  to  the 

second  group. 

First  Group, 

Rybaxis  hyalina,  Schaufuss. 

Nunq.  Otios.  iii.  p.  502;  hyalinipennis,  Schaufuss,  ibid.  iii.  p.  501. 

(Plate  X.,  fig.  41.) 

Sat  crassa,  castanea  vel  furruginea,  minute  pubescens.  Caput 
latitudine  sua  multo  longius  antrorsum  attenuatum,  inter  oculos- 
foveis  duabus  yalidis,  fronte  medio  depresso  et  minute  unifoTeato. 
Antennae  validse,  artieulis  duobus  primis  validioribus,  3,  4 
latitudine  sua  dimidio  longioribus,  5  paulo  longiori,  6  tertio  sixnili, 
7  paulo  breviori,  8  quadrato,  cseteris  in  utroque  sexu  variabilibus. 
Prothorax  baud  punctatus,  longitudine  sua  paulo  latior,  breTiter 
eordatus,  foveis  lateralibus  magnis  a  margine  distantibns,  suloo 
transverso  medio  angulato,  fovea  media  minutissima.  Elytra 
obsoletissime  et  disperse  subrugosula,  parum  elongata,  et  baai 
leviter  attenuata,  humeris  subnodosis,  stria  dorsali  ante  apioem 
terminata,  introrsum  nonnihil  arcuata  et  apice  extrorsum  perpa- 
rum  recurva.      Abdomen   breve,  apice   obtusum,  segmento    1* 
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9.  Antennarum  articulis  9-10  obconicis,  crescentibus,  simpli- 
x^ibus,  11  ovatx),  basi  truncato.  Metastemum  medio  longitudin- 
aliter  late  sed  parum  profunde  sulcatum  et  utrinque  convexum^ 
segmento  ventrali  ultimo  obsoletissime  biimpresso.  Femoribus 
posticis  supra,  basi,  perparum  emarginatis.     Long.  1*80-2*00  mm. 

This  species  will  be  easily  distinguished  in  the  ^  by  the  shape 
of  the  last  three  joints  of  the  antennie  and  the  emargiuation  of 
the  posterior  femora  which  make  them  appear  abruptly  con- 
stricted between  the  base  and  the  middle;  such  a  conformation  is 
still  noticeable  in  the  9,  but  in  a  lesser  degree.  The  develop- 
ment of  the  last  joints  of  the  antennae  and  of  the  emargination  of 
the  posterior  femora  varies. 

From  a  comparison  of  the  types,  I  cannot  see  the  slightest 
difference  between  B.  hyalina^  Schfs.,  and  R,  hyalinipennisy 
Schfs.;  those  two  species  are  certainly  synonymous. 

I  think  the  species  referred  by  the  Rev.  T.  Blackburn  to 
H.  hyalina,  Schfs.,  (Trans.  R.  Soc.  S.  Austr.  1891,  p.  79)  is  a 
very  different  one  on  account  of  the  coarse  punctuation  on  the 
elytra. 

R.  hyalinay  Schfs.,  seems  to  have  a  wide  range  in  Australia; 
I  have  it  from  Eastern  Creek  and  Clyde  River,  N.S.W.;  and 
Tasmania;  I  received  it  from  Mr.  Masters  from  Gayndah,  Q  ; 
from  Mr.  Lea  from  Upper  Ord  River,  E.  Kimberley,  W.A.;  the 
specimens  from  the  last  locality  are  more  developed. 

Rybaxis  IsiDORiE,  Schaufuss. 

Nunq.  Otios.  iii.  p.  500;  ffarti,  Blackburn,  Trans.  R.  Soc.  S. 
Austr.  1991,  p.  78. 

Dr.  Schaufuss'  type  is  a  unique  specimen  and  a  female;  but  the 
insect  does  not  seem  very  rare.  I  have  both  sexes  from  Sydney, 
Melbourne,  and  Victoria.  The  accurate  description  of  the  Rev. 
T.  Blackburn  (loc.  cxL)  and  the  peculiarity  of  the  intermediate 
tibiw  of  the  ^  leave  no  doubt  as  to  the  identity  of  Isidorcej  Schfs., 
and  Ilartif  Blackb.  The  Rev.  T.  Blackburn  has  omitted,  how- 
ever, to  mention  the  following  points  :  the  carinules  at  the  base 
of  the  tirst  dorsal  segment  of  the  abdomen  are  very  short,  a  little 
divergent  and  very  approximate  to  each  other;  the  dorsal  stria 
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on  the  elytra  is  nearly  straight,  very  little  curved  outside  at  the 
end  and  terminates  somewhat  far  from  the  posterior  margin.  In 
the  ^  the  intermediate  trochanters  have  a  strong  and  little 
curved  hut  short  tooth  exactly  at  the  base. 

Rtbaxis  PL  AVI  pes,  Schaufuss. 

Nunq.  Otios.  iiL  p.  502. 

Bat  crassa,  ferruginea,  elytra,  sutura  et  margine  apicali  exoeptis 
dilutioribus,  pedibus  et  antennis  rufo-testaceis,  istarum  articulis 
ultimis  plus  minusve  infuscatis,  sublente,  minute  puliesoena. 
Caput  latitudine  sua  longius,  antice  leviter  sed  al»rupte  ooarc- 
tatum,  supra  antennas  subnodosum  et  fronte  media  fovea  sub- 
oblonga,  valida,  inter  oculos  foveis  duabus  paulo  majoribus. 
Antennae  validje,  articulis  V  subcylindrico,  2  ovato,  3  obconioo, 
4-7  latitudine  sua  dimidio  longioribus,  7"*  et  praesertim  5*  casteris 
perparum  longioribus,  8  quadrato,  cseteris  in  utroque  sexu  diversia. 
Prothorax  longitudine  sua  et  capite  latior,  antice  plus,  postice 
minus  attenuatus,  lateribus  rotundatus  et  latitudine  maxima 
anteriori,  foveis  lateralibus  magnis,  a  margine  distantibus,  sulco 
transverso  vix  angulato,  fovea  media  minuta.  Elytra  obsoletissime 
et  disperse  subrugoso-punctato,  latitudine  sua  paulo  longiora, 
lateribus  vix  rotundatis,  l)a8i  parum  attenuata,  humeris  8uhuo- 


9.  AnteaiuunuD  arCiciilis  9  cicto  vix  dimidio  longiori  et  pralo 
•crassiori,  10  multo  majoii,  oboonioo-tniiicato,  Irndtodine  sua  paulo 
longicni,  11  ovato,  bad  tnmcata  ESytrorum  margine  postaca 
recte  tmncata.  Metastenmm  late  aed  pamm  profunde  sulcatnra. 
Femoribus  ommbos  levitor  incrassatis.     Long.  200-2' 10  mm. 

I  have  the  t3rpe8  of  Dr.  Schaofuss  (^$)  from  Sydney  and  Cl^'de 
River,  N.S.W.;  and  I  have  received  it  from  Mr.  Lea  from  Tweed 
"River,  N.S.W.,  under  the  name  of  horUn^tA,  King.  I  do  not 
think,  however,  that  it  is  hortengisj  as  the  Rev.  R.  L.  King  would 
have  certain]}'  mentioned  the  swollen  intermediate  femora  of  the 
^  if  he  had  had  a  specimen.  This  sex  will  be  at  once  recognised, 
but  I  confess  that  I  can  hardly  find  any  difference  between  the 
females  of  flavipes^  Schfs.,  and  what  I  consider  as  being  hortengi^^ 
King.  It  is  not  uncommon  to  6nd  that  in  Bryaxis,  Rybaxis  and 
Ji^ickenbachia  it  is  practically  impossible  to  discriminate  the  9  ^^ 
two  closely  allied  species  of  which  the  (J's  are  otherwise  very 
ditierent. 

Rtbaxis  hortensis,  King. 

Trans.  Ent.  80c.  N.S.W.  i.  1863,  p.  47. 

I  do  not  possess  any  authenticated  specimen  of  this  species, 
and  the  description  of  the  Rev.  R.  L.  King  may  apply  to  the  9  of 
several  species;  but  I  have  received  from  Mr.  Lea  a  good  number 
of  specimens  which  seem  to  me  to  be  the  true  A*,  horteiisisj  King. 

The  9  is  practically  similar  to  the  9  of  R.  jiaviytuf^  Schfs.;  but 
the  antennffi  are  more  slender,  more  infuscated  at  the  apex,  and 
the  9th  joint  is  more  elongate. 

The  ^  has  the  anterior  and  intermediat<e  tibiie  thicker  than  in 
the  9,  but  not  swollen  as  in  flarip^M;  the  last  three  joints  of  the 
antennie  are  not  so  large:  the  posterior  margin  of  the  elytra  is 
straight;  the  metasternum  has  a  broad  and  longitudinal  furrow, 
but  is  not  prominent  between  the  posterior  coxae  as  is  the  cast*  in 
R.  jlavipes:  the  ventral  segments  are  not  flattened;  the  inter- 
mediate tibiae  are  not  incised  on  the  upper  face,  and  the  spur  is 
very  different:  it  consists  in  a  long  spine  obliquely  inserted 
inside,  at  a  certain  distance  from  the  apex;  this  spur  may  vary  to  a 
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certain  extent.  In  New  South  Wales  specimens  from  Tamworth,. 
Tweed  River,  Clarencie  River  and  Windsor  it  is  thick  at  the  top 
and  bears  some  short  setfe.  In  other  specimens  from  Banbmy 
and  Swan  River,  W.A.,  the  spur  is  thick  but  sharpened  at  the 
top,  and  the  antennae  are  more  largely  infuscated.  I  have  a  9 
from  Cape  York,  N.Q.,  which  hardly  differs  except  that  the 
antennae  are  but  very  little  infuscated  and  the  median  fovea  of 
the  prothorax  is  hardly  visible.  It  is  quite  possible  that  R. 
^flavipesy  Schfs.,  may  be  a  variety  (^)  of  hartensis,  King,  larger  and 
more  developed;  such  is  the  case  for  the  European  speciee  E. 
aanguvnea,  Ldnn.,  and  its  variety  R,  lamincUa^  Mots.;  I  have  not 
at  my  disposal  a  sufficient  number  of  flampes  and  horteruis  from 
different  localities  to  settle  the  question. 

Rybaxis  recta.  Sharp. 

9.  Bryaxia  recta,  Sharp,  Trans.  Ent.  Soc.  Lond.  1874,  p.  496; 
$,  B.  bison,  Schfs.,  Nunq.  Otios.  iii.  1880,  p.  499. 

(Plate  X.,  fig.  42.) 

I  have  the  types  of  both  Dr.  D.  Sharp  and  Dr.  W.  Schaufnss, 
and  there  cannot  be  any  doubt  as  to  these  two  species  being 
synonymous.  The  striking  characters  common  to  both  sexes  are: 
the  colouration  of  the  antennse  which  is  ferrugineous  from  the 
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tmncato,  leviter  infascato,  2  leviter  infuseato,  transverso,  3-4 
latitudine  sua  paulo  longioribos,  5  paulo  longiori  et  praaertim 
crassiori,  6  qaarto  simili,  7  eadem  longitudine,  intus  paulo 
producto,  8  sabtransverso,  obtuse  producto,  9  et  10  majoribus, 
trapezoidalibus,  9  leriter,  10  magis  trans versis  piceis,  11  breviter 
oTato,  testaceo,  basi  truncate,  apice  acuminato.  Femoribus 
anticis  paulo  et  intermediis  magis  incrassatis,  posticis  supra  basi 
leriter  constrictis  et  medio  paululum  inflatis ;  trochanteribus 
anticis  basi  dente  valido  acuto,  intermediis  medio  dente  valido, 
compressor  apice  obtuso  prseditis.  Metasternum  longitudinaliter 
late  impressum.     Long.  1-80-2*40  mm. 

N.W.  Australia;  King  George's  Sound,  Champion  Bay,  Bun- 
bury  and  Swan  River,  W.A. 

Rybaxis  antilope,  n.sp. 

(Plate  X.,  fig.  43.) 

I  have  one  ^  only  of  this  species  which  is  similar  to  E,  recta, 
Sharp,  as  far  as  colouration  of  the  body  and  the  antennae,  size, 
general  form,  dorsal  stria  of  the  elytra  and  carinules  of  the 
abdomen  are  concerned,  but  the  sexual  characters  of  the  ^  are 
very  different. 

^.  Caput  quadratum,  depres^um,  nitidum,  inter  oculos  foveis 
rluabuH  magnis,  fronte  medio  depresso  et  minute  bifoveolato; 
epistomate  magno,  rhomboidaliter  bicarinato.  Antennae  crassae, 
articulis  duobus  primis  maximis,  1  basi  constricto,  latere  interno 
obtuse  dilatato,  2  quadrato,  3  obconico,  longitudine  sua  parum 
loogiori,  4  eadem  longitudine,  ovato,  5  paulo  longiori  et  prsesertim 
crassiori,  6  ({uarto  simili,  7  quadrato,  8  leviter  transverso,  9,  10 
piceis,  inter  se  subaequalibus,  trapezoidalibus  et  subtransversis,  1 1 
testaceo,  ovato,  basi  truncato.  Femoribus  omnibus  incrassatis, 
intermediis  tumefactis,  posticis  supra,  basi  constrictis;  trochan- 
U^ribus  anticis  basi  obtuse  dentatis,  intermediis  compressis;  tibiis 
anticis  et  intermediis  intus  pone  medium  dente  valido,  brevi, 
aouto  praeditis.  Metasternum  breve,  late  subtriangulare,  valde 
impressum.     l^ng.  2*10  mm. 
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I  am  indebted  for  this  insect  to  Mr.  G.  Lewis;  it  is  labelled 
Australia  without  any  other  locality. 

Ryuaxis  grandis,  u.sp. 

Sat  crassa,  rufo-castanea,  lievis,  parcissime  pubescens,  capite  et 
antennarum  articulis  penultimis  inf uscatis.  Caput  latitudine  sua 
multo  longius  et  antrorsum  vix  atteiiuatum,  sed  utrinque  lateribus 
leviter  iiicisuin,  fronte  medio  impresHione  magna  et  inter  oouIm 
foveis  duabus  valid  is.  Antennae  mediocres,  articulis  1  *  cylindrico, 
2  ovato.  3-7  oblongis,  S  quadrato,  9  olxjonico,  majori.  latitudine 
suapaulo  longiori,  10  majori,  trapezoidali,  latitudine  et  longitudine 
suba3quali,  1 1  ovato,  basi  truncato  et  apice  acuniinato.  testaceo. 
Prothorax  (uipite  multo  et  longitudine  sua  paulo  latior,  antice 
plus  et  postice  minus  atttMiuatus,  sulco  transveiw)  medio  obtuse 
angulato,  fovea  nuviia  inconspicua,  foveis  lateralibus  magnis. 
Elytra  magna,  basi  leviter  attcnuata,  humeris  notatis,  stria 
dorsali  recta,  quartam  posticam  ])art^m  disci  attingenti,  margine 
postica  leviter  rotundata.  Alxlomen  breve,  basi  levitc;r  anjC^iKta- 
tum.  Alxlominis  segmento  1  df)rs«ili  bjisi  minute  impresso  et 
fascieulato,  carinulis  deficientibus.  Metasternum  convexum 
obsolete  sulcatum  ;  segmento  ultimo  ventrali  biimpresso.  J. 
Ijong.  2*20  nmi. 

Australia  (locality  unknown). 
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oblongis,  7  paulo  breviori,  8  oubquadrato,  9  paulo  majori,  breviter 
oV>oonico,  10  majori,  trapezoidal! ,  leviter  trans  verso,  infuscato,  11 
ovato,  testaceo.  Prothorax  cordatus,  sulco  transverso  medio  vix 
angulato,  fovea  media  nulla,  lateralibus  magnis.  Elytra  sub- 
elongata,  ad  basin  attenuata,  humeris  obliquis,  parum  notatis,. 
stria  dorsali  recta,  ante  apicem  abbreviata.  Abdominis  segmento 
1  **  dorsali  basi,  medio  impresso  et  setoso,  absque  carinulis.  Meta- 
sternum  late  impressum.  Pedes  elongati,  tibiis  subrectis,  ad 
apioem  incrassatis. 

$,  Metasternum  multo  magis  impressum,  antennarum  articulis 
paulo  majoribus;  femoribus  antieis  et  intermediis  magis  incras- 
aatis.     Long.  1  60-1  90  ram. 

Sydney,  Clarence  River,  N.S.W. 

Rybaxis  atriceps,  W.  Macleay. 

Trans.  Ent.  Soc.  N.S.W.  1873,  ii.  p.  152. 

Oblonga,  sat  convexa,  obscure  ferruginea,  elytris  dilutioribus, 
capite  interdum  piceo,  sublente  brevissime  pubescens.  Caput 
latitudine  sua  ipulto  longius,  antrorsum  leviter  attenuatuni, 
trifoveatum,  fovea  anteriori  sulciformi.  Antennae  valida?,  elongatae, 
articulis  duobus  priniis  majoribus,  2  ovato  sequenti  breviori,  3-6 
elongatis,  (5  paulo  longiori),  7  sexto  paulo  breviori,  8  quinto 
dimidio  breviori,  9-10  suboblongo-ovatis,  crescentibus,  11  subfusi- 
formi,  intus  leviter  eniarginato.  Prothorax  sulx)vatuH  et  latitu- 
dine sua  paulo  longior,  capite  vix  latior,  sulco  transverso  medio 
rotundatim  angulato,  fovea  media  nulla,  fovefk  lateralibus  magnis. 
Elytra  subelongata,  basi  parum  attenuata,  huuieris  notatis,  stria 
dorsali  subrecta,  ante  apicem  desinenti.  Abdomen  elytris  brevius, 
segmento  dorsali  V  basi  medio  carinulis  duabus  brevibus,  approzi- 
matis  et  valde  divergentibus,  inter  eas  impresso.  Pedes  clongati, 
femoribus  intermediis  et  antieis  leviter  incrassatis;  tibiis  omnibus 
rectis  et  ad  apicem  incrassatis.  Metasternum  convexum.  Seg- 
mentis  ventralibus  basalibus  abbreviatis  et  valde  convexis,  ultimo 
transversim  valde  impresso.     $.     Long.  2*10-2  oO  mm. 

(iayndah,  Q.;  Clarence  River,  N.S.W. 
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This  species  bears  some  analogy  to  R,  intignU^  King,  but  it 
is  larger,  the  colouration  is  very  different,  and  the  anteniiA  are 
much  longer. 

I  received  this  insect  from  Mr.  Lea  under  the  name  of  airicep$t 
Macleay,  and  it  agrees  with  the  description. 

Rybaxis  adumbrata,  n.sp. 

Oblonga,  sat  convexa,  nigro-picea,  pedibus  rufo-castaneis,  elytris 
rubro-castaneis,  basi  et  sutura  plus  minusve  infuscatis,  antennii 
ferrugineis,  articulo  ultimo  testaceo.  Caput  latitudine  sua  multo 
loiigius,  antrorsum  leviter  attenuatum,  valde  trifoveatum,  fovea 
anteriori  sulciformi.  Antennae  validse,  articulis  1*  cylindrico,  2 
cylindrico,  minori,  3-7  oblongis,  (5  paulo  longiori,  7  breviori),  8 
((uadrato,  9  majori,  obconico,  latitudine  sua  paulo  longiori,  10 
magno,  trapezoidali,  leviter  transverse,  11  ovato.  Prothorai 
cordatus,  capite  multo  latior,  latitudine  et  longitudine  subiequaliB, 
sulco  transverso,  medio  obtuse  angulato,  foveis  lateralibus  magnis, 
media  minuta  sed  conspicua.  Elytra  subelongata,  ad  basin  leviter 
attenuata,  humeris  notatis,  margine  apicali  utrinque  media 
rotundato  et  membranaceo-dilatato,  stria  dorsali  subrecta  et 
ante  apicem  desinenti.  Abdomen  magnum,  convexum,  segmento 
1°  dorsali  magno,  carinulis  duabus  brevibus,  divergentibus,  tertiam 
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9.  Metastenram  leviter  depressmn,  utrinque  longitndiiuUiter 
convexiiiiL  Segmentis  Tontralilms  basalibns  abbreviAtis  et  oon- 
irexis,  ultiiDO  vakie  transvenim  biimprema  Tibiis  aaticis  inUis 
aote  apieem  leviter  emaiginatis.     Long.  2*20-2*50  mm. 

Clarenoe  River,  Tweed  River,  N.S.W.  (Mr.  A.  M.  Lea). 

This  fine  species  resembles  somewhat  B.  insignis  and  R, 
airicepSf  bat  is  larger,  and  its  peculiar  colouration  leads  to  its 
identification. 

It  is  worthy  of  note  that  in  some  Australian  species  of  B^fbarw 
the  female  bears  on  the  last  ventral  segments  impressions  which 
are  generally  a  characteristic  of  the  male,  but  at  the  same  time 
the  ventral  segments  are  very  convex,  a  character  which  never 
occurs  in  the  male.  R.  adnmbrata^  both  sexes  of  which  arr 
known,  proves  undoubtedly  that  such  impressions  belong  to  tlie 
female. 

Dr.  Sharp  (Trans.  Ent.  Soc.  Lond.  1874,  p.  496)  has  been 
certainly  misled  by  those  impressions  when  he  considers  that  his 
type  of  opUUa  wa?  a  male;  it  is  certainly  a  female. 

Second  Group. 

This  group  includes  certainly  R.  luncUica,  King,  and  h\ 
eUctrica,  King  ;  unfortunately  I  have  not  seen  any  authentic 
Kpecimen  of  these  species.  However,  I  will  give  the  descriptions 
of  what  I  consider  as  being  very  likely  R.  lunaiica  and  R,  electrica, 
which  I  found  in  Dr.  Schaufuss'  collection  under  those  respective 
names.  I  will  add  a  new  species  which  forms  a  transition 
between  the  first  and  second  groups. 

Rybaxis  quinqubfovbolata,  n.sp. 

Oblonga,  subconvexa,  minus  parallela,  plus  minus ve  obscure 
ferruginea,  elytris  paulo  dilutioribus,  sat  dense  et  longe  brunnco- 
pubescens.  Caput  subquadratum,  quinquefoveolatum,  foveis 
tribus  anticis  minoribus  et  f route  medio  declivi.  Antennse  valide, 
articulis  duobus  primis  majoribus,  3-5  subelongatis  et  inter  se 
squalibus,  6  paululum  breviori,  7  breviori,  8  latitudine  sua  tan- 
tummodo  longiori,  9  paulo  majori,  obconico,  latitudine  sua  paulo 
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longiori,  10  multo  majori,  trapezoidali,  vix  transverao,  11  magatv 
ovatx),  acuminato.  Prothorax  capite  multo  et  longitudine  sua 
paulo  latior,  valde  cordatus,  latitudine  maxima  ante  medium, 
postice  sinuato-angustatuK,  foveis  tribus  subsequalibus,  sulco  traiw- 
verso  obsoleto  sed  coTiHpicuo.  Elytra  parum  elongata,  ad  bamn 
attenuata,  Iiumeris  Hubrotundatis  sed  valde  notatis,  basi  qoadri- 
foveata,  stria  dorsal!  minus  arcuata,  ad  angulum  suturalem  procal 
a  margine  desinenti.  Segmenti  primi  dorsalis  carinulis  duabas 
validis,  leviter  divergent ibus,  niediam  partem  disci  attingentibuft 
et  tertiam  includentibus.     Pedes  validi. 

^.  Antennso  paulo  longion^s.  Metasternum  late  impressam  et 
fundo  sulcatum.  Segmento  ultimo  veutrali  minute  impresso. 
Femoribus  prtesertim  anticis  et  intermediis  inflatis;  tibiis  anticis 
apice  obtuse  calcaratis;  trochanteribus  intermediis  basi  obtnae  et 
minute  dentatis. 

9.  Metjust^rnuni  parum  profunde  sulcatum.    Tjong.  2  20-2  30iimL 

Forest  Reefs,  N.S.W.  (Mr.  A.  M.  l^a). 

This  species  is  much  larger  than  the  following  ones;  the  body 
is  nion*  ct)nvex  and  much  less  parallel. 

Rybaxis  lunatica,  (?)  King. 

Trans.  p:nt.  Soc.  N.S.W.  i.  1863,  p.  48,  tab.  16,  fig.  8b. 
Oblonga,    depressa,    obscure     castanea,    elytris    dilutioribus, 
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dorsali  arcuata  ad  aogulum  suturalem,  paulo  ante  apicein,  desi- 
nenti.  Segmento  primo  dorsali  magno,  basi  triimpresso  et 
faHciculato,  impressione  media  transversa,  carinulis  duabus  leviter 
divergentibus  quartam  partem  disci  indudentibus  et  attingenti- 
bu8.  Metastemum  totum  profunde  sulcatum;  segmento  ultimo 
ventrali  toto  late  transversim  impresso.  Pedes  mediocres,  femo- 
ribus  anticis  et  intermediis  leviter  inflatis.  ^.  Long.  1  80  mm. 
New  South  Wales. 

Rybaxis  blrctrica,  (?)  King. 

Trans.  Eut  Soc.  N.S.W.  i.  1863,  p.  48,  tab.  16,  fig.  9b. 

Oblonga,  subdepressa,  parallela,  castanea  vel  rufo-castauea,  vix 
perspicue  pubescens.  Caput  latitudine  sua  longius,  antrorsum 
baud  attenuatum,  quinquefoveatum.  Antennte  mediocres,  arti- 
culis  duobus  primis  majoribus,  3-6  subelongatis,  5  paulo  longiori, 
7  latitudine  sua  tantummodo  longiori,  8  subtransverso,  9  paulo 
majori,  subtransverso,  10  multo  majori,  trapezoidali,  transverso, 
1 1  ovato  acuminato,  pn»cedenti  baud  latiori.  Prothorax  capite 
multo  et  longitudine  sua  vix  latior,  valde  cordatus,  lateribus 
medio  rotundatis,  dein  ad  apicem  angustatus,  foveis  tribus  sub- 
lequalibuK,  sulco  transverso  delicatulo  sed  conspicuo.  Elytra 
elongata,  ad  basin  leviter  attenuata,  humeris  obliiiuis  et  notatis, 
l)asi  foveis  quatuor,  stria  dorsali  arcuata,  ad  angulum  suturalem, 
paulo  ante  apicem,  desinenti,  margine  postico  leviter  sinuato, 
interdum  minutissime  punctulata.  Segmento  1**  dorsali  magno, 
carinulis  duabus  longis  et  valde  divergentibus,  inter  se  basi 
quintam  partem  disci  indudentibus.  Metastemum  totum  pro- 
funde sulcatum. 

(J.  Metastemum  latius  et  profundius  sulcatum  ;  trodianteribus 
intermediis  basi  dente  minuto,  recurvo  et  obtuso  armatis.  Long. 
1-30-1 -40  mm. 

Australia  (without  locality);  Swan  River,  W.A.;  Tasmania. 

This  species  is  smaller  than  the  preceding  one,  the  antennte  are 
a  little  shorter,  the  pul)eHcence  is  hardly  visible,  the  prothorax  is 
much  more  rounded  in  the  middle  and  more  abruptly  narn)w<Kl 
11 


162 


AUSTRALIAN  PSELAPHID.H, 


l)efore  the  base;  the  carinules  of    the  first  dorsal  segment  arc 
longer  and  more  approximate. 

I  have  two  specimens  from  Swan  River  which  are  mudi 
darker,  with  a  fine  but  subrugose  punctuation  on  the  elytra.  I 
<lo  not  think  that  they  can  he  considered  as  a  distinct  species. 

Genus  B  R  i  a  r  a,  Reitter. 

Verb.  Naturf.  Ver.  Briinn,  xx.  p.  90  ;  GoiuUocervs,  Schfi^ 
Nunq.  Otios.  p  506. 

This  genus  is  closely  allied  to  both  Rhyhaxut  and  Eupines^  and 
differs  from  them  in  the  following  points :  the  body  is  more 
elongate  and  more  parallel,  the  prothorax  ))ears  only  two  lateral 
foveie.  the  median  one  is  wanting,  the  elytra  have  a  decided 
dorsal  stria,  the  first  doisal  segment  is  large  and  bears  two 
approximate  and  parallel  carinules,  the  mesosternum  is  strongly 
carinate  between  the  intermediate  coxa?,  which  are  not  quite 
approximate;  the  first  antennal  joint  is  always  longer  than  the 
second  one,  more  especially  in  the  male  in  which  it  is  more  or 
less  irregular  and  toothed,  in  the  male  sex  the  forehead  and 
epistoma  are  more  or  less  produced  and  armed. 

This  genus  is  peculiar  to  Australia. 

The  name  of  Gonatocernn^  8chfs.,  being  preoccupied,  has  been 
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(Plate  X  ,  fig.  3i.) 

Oblongus,  sat  crassus,  totus  ferrugineus,  pedibus  anteiiuisque 
rufis.  Caput  magnum,  transversum,  antrorsum  leviter  attenuatum, 
inter  oculos  foveis  duabus  magnis  et  in  fronte  duabus  multo 
minoribus  et  subapproximatis,  fronte  valde  retuso.  Antennarum 
articulis  2  subovato,  3  et  5  latitudine  sua  duplo,  4,  6,  7  tantum- 
m<xlo  paulo  longioribus,  8  subgloboso,  9-10  multo  majoribus  et 
crescentibus,  globosis,  1 1  ovato,  acuminato.  Prothorax  cordatusj, 
capite  paulo  angustior,  foveis  lateralibus  validis.  Elytra  latitu- 
<Iine  sua  longiora,  lateribus  leviter  rotundata,  liumeris  subrotun- 
iiatis  sed  notatis,  atria  dorsal i  subrecta  fere  integra.  Segnienti 
primi  abdominis  dorsalis  carinulis  duabus  parallelis,  parum  dis- 
tantibus  et  brevibus.  Metasternum  convexum;  segmento  ventrali 
2"  (primo  conspicuo)  subtiliter  et  longitudinaliter  fere  t^to 
carinato.  Pedes  validi  elongati,  tibiis  leviter  ad  apicem 
iucrassatis 

(J.  Fronte  transversim  products,  epistomate  medio  minute 
tulxjreulato  et  trifasciculato.  Antennarum  articulis  1^  valde 
«*longato,  quatuor  se<iuentibus  simul  sumptis  longitudine  fere 
it^quali,  leviter  sinuato  et  angulo  apicali  interno  leviter  producto, 
clava  majori.  Metasternum  apice  profunde  impressum;  trochan- 
tfribus  intermediis  medio  minute  et  obtuse  tuberculatis. 

J.  Fronte  mutico,  simpliciter  retuso  ;  antennarum  articulo  1* 
]»iU'um  elongatOy  duobus  sequentibus  simul  sumptis  baud  longiori, 
siil)cylindrico,  tequali;  metasternum  vix  apice  impressum.  T^ong. 
1  .SOl-eO  mm. 

Clyde  River  and  Clarence  River,  N.S.W. 

Bkiara  fhontalis,  n.sp. 
(PlaU^x.,  fig.  31.) 

Subelongata,  et  subparallela,  ferruginea,  antennis  pedibus<{ue 
rufis.  Caput  leviter  transversum  et  antrorsum  attenuatum, 
retusum,  inter  oculos  foveis  duabus  magnis,  fronte  utrin<jue  juxta 
hitera  foveola  punctiformi.  Antennce  validrc  sicut  in  specie 
pr.ecedenti,  articulis  nono  attamen  minori,  isto  et  decirao  leviter 
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transversis.  Prothorax  latitudine  sua  longior,  capite  paiilo 
latior,  antice  posticeque  constrictus,  lateribus  medium  veraua 
rotundatus.  Elytra  latitudine  sua  multo  longiora,  lateribus  \-ix 
rotundata,  hunieris  obliquis,  parum  notatis,  stria  dorsali  »ub- 
integra,  leviter  sinuata,  carinulis  abdominalibus  parallelis,  pai-um 
elongatis  et  quartam  partem  disci  includentibus.  Segmenti 
primi  ventralis  carinula  paulo  breviori.  Pedes  validi,  elongati, 
tibiis  apicem  versus  incrassatis. 

^.  FronU^  quadratim  valde  producto,  isto  processu  medio 
impresso  et  summo  sericeo,  epistomate  utnn<|ue  obtuse  et  uiedio 
acute  producto;  antennarum  articulis  V  tribus  sequentibus  simul 
suniptis  longitudine  fere  aHjuali,  crasso,  subcylindrico,  insuper 
leviter  sinuato  et  intus  apicem  versus  sulcato,  clava  majori:  meta- 
steriium  fen?  totum  valde  irapressum;  trochaiiteribus  intermediiH 
medio  obtuse  aiigulatis. 

9.  Fronte  simplici,  re tuso,  antennarum  articulo  V  secundo  vix 
duplo  longiori;  metasternum  subconvexum  apice  leviter  trans- 
versini  impressum.     I^mg.  1*4- 1 '60  mm. 

Windsor  and  Clarence  River,  N.S.W.  (Mr.  A.  M.  Lea). 

This  species  differs  from  /i.  bamiliH  by  the  more  elongate  and 
more  parallel  body;  the  processus  of  the  head  is  different,  tlie 
first  joint  of  the  antenna;  is  shorter  and  thicker. 
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the  metastemom  is  convex,  and  bears  at  the  apex  a  moderate 
ovate  unpresaion,  the  margins  of  which  are  somewhat  carinate. 
Long.  1*60  mm. 
Rockhampton,  Q. 

Briara  capitata. 

B,  boBolis^  Sch£B.,t  nee  King;  Tijds.  voor  £nt.  xxix.  p.  281. 

(Plate  X.,  fig.  35.) 

Subovata,  crassa,  ferruginea,  antennis  pedibusque  rubro-rufis. 
Caput  in  utroque  sexu  variabile.  Antennae  breves,  crassae,  articu- 
lis  2^  ovato,  3  et  5  latitudine  sua  paulo  longioribus,  4,  6  et  7  fere 
quadratis,  8  subtransverso,  9-10  valde  cresoentibus,  transversis,  II 
breviter  ovato.  Prothorax  capite  latior  et  latitudine  sua  vix 
longior,  lateribus  rotundatus,  antice  posticeque  valde  angustatus. 
£l3rtra  latitudine  sua  paulo  longiora,  lateribus  leviter  rotundata, 
humeris  subrotundatis  sed  notatis,  stria  dorsali  subintegra  et 
subrecta.  Carinulis  abdominis  parallelis  et  brevibus,  parum 
distantibus.  Segmento  2"*  ventrali  (1**  conspicuo)  fere  toto  cari- 
nato.  Pedes  validi,  elongati,  tibiis  apieem  versus  leviter  incras- 
satis. 

$.  Caput  vix  transversum,  antrorsum  attenuatum,  lougitudina- 
liter  gibbosulum,  fronte  subrotundato,  retuso,  infra  subquadratim 
producto,  utrinque  ante  oculos  foveis  duabus  maximis,  oblongis; 
antennarum  articulis  1°  valido,  intus  leviter  bisinuato,  infra 
impresso;  metasternum  convexum,  apice  impressum;  tibiis  anticis 
ad  medium  magis  incrassatis. 

9.  Caput  magis  transversum  et  antice  minus  attenuatum, 
fronte  retuso,  inter  oculos  foveis  duabus  magnis  sed  parum  pro- 
fundis  et  antice  foveolis  duabus  minutis  inter  se  parum  distanti- 
bus;  antennarum  articulo  V  simplici,  secundo  vix  duplo  longiori; 
metasternum  apice  vix  impressum.     Long.  1*40  mm. 

Clyde  River  (type,  Schaufuss);  Clarence  River,  N.S.W.  (Mr. 
A   M.  Lea). 

This  species  is  smaller,  and  especially  shorter  and  broader  than 
the  preceding  ones. 
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Briaha  dominokum,  King. 

Trans.  Ent.  Soc.  N.S.W.  i.  1865,  p.  173;  breviusada^  Schfs., 
Nunq.  Otios.  iii.  p.  503. 

8at  crassa,  prothorace  et  elytris  obscure  castaneis,  capite  abdo- 
minequc  piceis,  pedibus  et  antcnnis  (articulis  ultimis  obscure 
castaneis  exceptis)  pallide  rufis,  sat  dense  breviter  griseo-pubescens. 
Caput  subtransversum,  antrorsum  attenuatum,  lateribus  obliquin, 
fronte  truncato,  insuper  minute  tranaversim  biimpre^so  et  inter 
oculos  foveis  duabus  magnis.  Antennie  parum  elongatse,  articulis 
1  °  valido,  subcylindrico,  2®  paulo  breviori,  ovato,  ambobus  majori- 
bus,  3  leviter  obconieo,  4,  5,  6  ovatis,  5  paulo  majori  et  pnesertini 
cra-ssiori,  7  quadrato,  8  leviter  transverso,  9  paulo  majori,  leviter 
transverso,  11  ovato,  basi  truncato.  Prothorax  subconvexus, 
capite  latior,  latitudine  et  longitudine  subaequalis,  antice  plus  et 
postice  paulo  minus  attenuatus,  Imsi  rect-a,  truncata,  lateribus 
medio  valde  rotundatis,  foveis  lateralibus  mediocribus.  Elytra 
latitudine  sua  paulo  longiora,  subconvexa,  lateribus  vix  rotundata, 
humeris  rotundatis,  basi  foveis  duabus.  striis  suturali  integra, 
dorsali  ante  apicem  attenuata  et  leviter  bisinuata.  Segment! 
prirai  dorsalis  carinulis  duabus  brevissimis  et  approximatis. 
Meta»st«mum  parum  convexum,  simplex ;  segmento  2  ventrali 
(1*  conspicuo)  disperse  punctulato  et  fere  toto  longitudinaliter 
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segmento  1'  donmli  bred,  carinalM  rix  coa*$piculs  valde  distant i- 
bus.  Mesostemnm  hrnod  cariiuiniiiif  coxis  in  termed  lU  apf^n^xi- 
matiis. 

This  new  genus  is  intermediate  betmeeu  Briara  and  £up*nt4, 
bat  is  more  dosdr  allied  to  the  latter,  frum  which  it  dili«:*r4 
by  the  strong  sntmrml  and  dorsal  striae  of  the  elytra:  the  6rst 
joint  of  the  antennae  in  both  sexe^  l>  normal  and  shorter  than 
the  second  one.  Tlie  sexual  characters  of  the  abdomen  re^eo't/Ie 
mach  thorie  of  Empims*.     It  includes  only  one  >pecie«. 

ASA&JIOXTS   SIXPUCIFEOXS,  n.>p. 

Convexa.  nitidissima  et  \at\  i^.  rafo-ferraginea.  capite,  aMoiuii.e 
et  elytrorom  «atnrm  Seviter  iliflIw:ati^.  p«e«Ji'rxL^  dilate  rufe^-irLii- 
ba^.  ietis  aliqnoc  di«pef^>.  Ca{:*at  qoadratom.  deplanaton:;.  f r*^ite 
reTu<*A  in««per  trMi5T«>im  •Tskato.  i<\*j  ^ajco  m€idi*>  pin^uMi^j^i, 
inter  ocalo&  foTei§  daabai>>  Okagni^.  nMLgi«r  ini^rr  ^  <jaax5L  a>j  '.■>.'uli^ 
di^^tantibns.  Antennae  elongaue.  graci^s,  ankrali'^  1*  'tji^\i.  i 
paulo  ma^ori  oralo.  3  ^abekc^i-.^  vbcoti'.v.  4  jaujv  b^e^-:«>^L 
*ia>ic-ylindrico.  5  cylindrioo  ei  dltiIv.-  >.ii:igi*.-rL  v  uuan*.-  kul:.!  7 
pneoedecti  («qV*  ktixgkci  **id  quartv  lif»^'i-i.»ri.  r  ^jua^irti-.'.  ^  j»i'j^'.» 
maj'jri  ohtM^ioot.  10  majkcL  Tmj^er^'.odalL  j':«ij£:i:"3'iii**-  e:  latiituiiiie 
s<|aali.  1 1  i:«b]ofi£OKn~as«.>.  Pr-.'iii^.^nix  sc't>x«rda:a-.  -in  piex.  f i  \  *ri^ 
latera]2lff2fr  min12li^  et  iii  litutre  :j»^.-  ^i:i''-  Hyim  mnjciiiL  i^Lter:'^•u^ 
le^iVT  r\4axKiaLa.  tuiDeri'-  '.•locjid'-  e:  «iLli*.»si'--  'tjtL<i  l^if<..^e*'!*k, 
«.tria  d<:*«aJi  fere  ini-eiira  ♦■:  *:*j\«rw.ta-  f^eptifijV.-  pirlnjo  o<.»rMtli 
tran^Tersa  cariniili^  diuir.ia>^  i!.:Tji;ti*>s;Tr  i^.  map^  ii^ier  •*  ^^uaxL  a 
margine  diwianta bn*-..  M*-ta»^vr3:.UL  n^ie  *»x  i  -i^:  i: il  .  P'f-i*"-  "v  jl  ir,  i, 
ekjogatL 

£ .  An t^-imie  niagi*^  ei*  n. gaijt ;  ntf-i  tkKi^rL  un.  ^ai  i  u^  e*  ].»r«.rf  v. ijOj  u^ 
^u k-arom-  b tiriiitfiie  c»t  *t  n»*^  cajinfc,*  uu. :  K»-guj»^i  i  ^  i  ei :i  tt^:  :  *ju ♦-  1' ' 
(1  (rutf^orao*  ad  ajaoem  n>»fai'.'  ^airirni  tntiii-vtT>*-  «ut>jua'jnfctii. 
lonni^siTii*-  fav.-itTiiaia  *^  rw"*va  vrwdi;".'.  uitiiii'.'  miiiuv  iiii}«f*''.v... 
fen>»riba*  f»ne»^rLaL  ai.ti'.'i*'  majp*'  iii'.Tit*i»»ifcii^. 

J  Ant'^^uiiit'  tirevkre*-..  artu'iiiif  iL^enDeoii*-  t.trv'k  i  .•r;  mu*-.  V  *•! 
10  K-Tivs-r  tnui^-^^THiK.  31  }»auiv  or^x imK      L/.hjx-  i*>'-*  ii.u.. 

TamwtiTLh  ana  Ciareno^^  Kj"^er,  >'>  "VV    .M.f.  A.  M    J^-it 
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Genus  E  u  P  i  N  o  d  A,  nov.gen. 

Oblonga,  plus  minusve  antrorsum  attenuata.  Elytra  abdomine 
tantummodo  paulo  longiora,  foveis  et  Btria  dorsali  deficientdbus. 
Prothorax  absque  foveis  et  sulcis.  Abdomen  lateribus  late 
marginatum.  Mesostemum  baud  carinatum;  coxis  intennediis 
Nu  bapproximatis. 

Tliis  new  genus  resembles  much  EupineSy  the  prothorax  and 
elytra  being  destitute  of  fove»  and  dorsal  stria,  but  the  body  is 
much  more  elongate,  the  elytra  compared  with  the  abdomen  much 
shorter,  and  the  lateral  margin  of  the  abdomen  is  much  thicker; 
the  intermediate  coxas  are  nearly  contiguous. 


EupiNODA  Lkana,  n.sp. 
(Plate  X.,  fig.  15.) 

Oblonga,  antrorsum  attenuata,  plus  minusve  obscure  castaneai 
elytris  interdum  rubro-castaneis,  antennis  pedibusque  rufis,  parce 
setasa.  Caput  latitudine  sua  longius,  lateribus  subrectis,  angulis 
posticis  obtusis,  leviter  convexum  et  simplex,  utnnque  super 
antennarum  insertionem  leviter  impressum.  Antennte  validie, 
elongate,  articulis  V  nmlto  majori,  sul)cylindrico,  2  sequentibus 


11 Y    A.    RAPFRAY.  169 

externo  producto  et  acuta  Metasternum  late  conca\'um  et  fundo 
longitudinaliter  carinatum. 

9.  Antennamm  3  oboonico,  4  subcylindrico,  fere  dimidio 
breviori,  5  cylindrioo,  duobus  pneoedentibus  simul  sumptis  paulo 
longiori,  6  subcylindrico,  latitudine  sua  paululum  longiori,  7,  8 
siubquadratis,  9  paulo  majori,  obconico,  latitudine  sua  vix  longiori, 
10  multo  majori,  obconioo,  pneoedenti  duplo  longiori,  11  majori, 
ovato.     Long.  1*60  mm. 

Clarence  River,  N.S.W. 

The  facies  of  this  insect  is  singular  owing  to  the  shape  of  the 
body,  being  much  narrowed  in  front,  and  the  elytra  having  oblique 
sides. 

r  received  this  insect  from  Mr.  Lea  under  the  name  of  Tychus 
vigricollis^  King,  which  is  a  totally  different  insect,  and  belongs 
to  the  genus  Supines,  The  figure  of  the  antennse  of  nigricoHis 
given  by  the  Rev.  R.  L.  King  is  quite  sufficient  to  make  certain 
the  identity  of  this  species. 

T  have  much  pleasure  in  naming  this  fine  insect  after  Mr. 
Arthur  M.  Lea,  who  discovered  it 

EUPINODA    AMPLIPBS,  U.sp. 

E.  diversicohr  (9)J,  Schfs.,  Nunq.  Otios.  iii.  p.  499. 

(Plate  X.,  figs.  12-13.) 

Suboblonga,  nitida,  Iwvis,  rubro-castanea,  capite,  abdomine  et 
an  tennis  (articulis  duobus  ultimiH  testaceis  exceptis)  plus  minusve 
infuscatis,  setis  aliquot  longis  dispersis.  Caput  latitudine  sua 
longius,  baud  antice  attenuatum  nee  impressuni.  Aiitennie 
elongata*,  articulis  duobus  primis  majoribus,  sulxiylindricis,  3 
olwonico,  4  paulo  breviori,  5  duobus  prajcedentibus  simul  Humptis 
paulo  longiori,  sulwylindrico,  6  ol)conico,  tertio  longiori,  7  prae- 
cedenti  longiori,  8  quadrato,  9  majori,  olx)vat(),  10  majori, 
trapezoidali,  latitudine  fequilongo,  11  ovato.  Prothorax  cordatus, 
convexus,  capite  multo  latior  et  lateribus  valde  rotundatus. 
Elytra  elongata,  l>asi  parum  attenuata,  lateribus  vix  rotundata. 
Pe<les  valid i,  femoribus  crassis. 
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(J.  Anteniiit*  miigis  elongatw.  Metasternum  late  iinpressum^ 
utriiKiuo  supra  coxas  posticas  longituciinaliter  carinatum  et  fasci- 
culatum;  pediuni  anticoruni  trochant<?ribus  apice  valde  dentatU, 
femoribus  suftra  inflatis,  tibiis  intu.s  medio  incrasHatis  et  maxime 
dentatis,  tibiis  posticis  ad  apiceni  intus  gradatim  ampliatis  et 
compressis,  ante  apicem  einarginatis  et  valde  ciliatis. 

9  Ant<^nn.'e  similes  sed  articulis  omnibus  brevioribus,  8,  9,  10 
leviter  transversis.  Metasternum  longitudinalittT  Hulcatum. 
Ix>ng.  1-60-1 -80  nmi. 

King  George's  Sound,  W.A. 

This  species  is  more  regularl}'  oblong  and  less  attenuate  in  front 
than  the  j>receding  one. 

I  found  in  Dr.  Schaufuss'  collection  four  insects  recorded  under 
the  name"  of  dk^ersicohtr^  one  of  them  l)eing  labelled  J  var.  Two 
of  thos(»  four  insects  .answer  very  well  to  the  description  of 
Brytw/iH  dh'erau'o/orj  Schfs.  {^).  I  consider  them  a«  being  tlie 
true  diversirohr^  Sehfs.  (^),  and  they  come  in  the  genus  Eupine*. 
The  two  other  ones  have  Ix^en  considered  as  the  J  of  B.  diversi- 
colnr  and  described  as  such  by  Dr.  Schaufuss,  but  they  are  really 
very  distinct;  (me  of  them,  considere<l  the  typical  9,  is  a  ^  and 
the  one  labelled  J  var.,  is  really  the  9  of  the  preceding  $, 

They  are  v(»ry  distinct  from  diversicolor,  so  much  so  that  they  do 
not  come  in  the  same  genus,  and  the  specimens  considered  by  Dr. 
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et  latitudine  sua  duplo  longiori,  6,  7  quadratis,  8  transverso,  9 
raagno,  subquadrato,  angulo  interno  apicali  valde  producto  et 
appendiculato,  10  minori  transverao,  intus  infra  oblique  et  appen- 
(liculato,  11  ovato,  bast  truncate.  Prothorax  breviter  cordatus, 
longitudine  sua  fere  latior.  Elytra  mediocriter  elongata,  basi 
leviter  attenuata,  lateribus  parum  rotundata.  Metasternum 
past  ice  longitudinaliter  valde  impressum  et  utrinque  tuberculo 
fasciculate.  Segmentis  ventralibus  2°  (primo  conspicuo)  fere 
toto  longitudinaliter  delicatule  carinato  et  postice  tuberculin 
duobus  transversis  et  fasciculatis,  ultimo  transversim  impresso. 
Femoribus  crassis,  anticis  inflatis  ;  trochanteriV}us  anticis  basi 
minute  dentatis;  tibiis  posticis  ad  apicem  gradatim  ampliatis, 
compressis,  intus  dense  breviter  ciliatis,  ante  apicem  calcaratis  (»t 
dense  ciliatis.      (J.     Long.  1*70  mm. 

Clarence  River,  N.S.W.  (Mr.  A.  M.  Lea). 

This  species  is  stouter  than  E.  amplijyen. 

Genus    E  u  p  i  n  e  s,   King. 

Trans.  Ent.  Soc.  N.S.W.  186G,  p.  310;  Patraum,  Kaffray,  Uev. 
d'Ent.  1890,  p.  118;  Iiraha,vys,  KaflFray,  ibid.  p.  119. 

In  the  Ann.  Soc.  Ent.  France,  189G,  pp.  256  and  258,  I  luive 
pointed  out  that  the  genera  Patranus,  RafTr.,  BrahaxyHy  RatVr., 
and  AhryxiHy  Raffr.,  are  synonymous  with  Eupines,  King. 

Since  that  time,  I  have  accurately  examined  each  species  of 
tliose  genera  in  my  possession,  and  I  have  come  to  the  conclusion 
that  Patramta  and  Brahaxys  are  certainly  synonyms  of  Eupinesy 
but  that  Abryxis  is  really  distinct.  This  opinion  is  Imsed  on 
characters  of  the  mesost<jrnum  which  1  had  not  observed  pi*e- 
viously,  and  which  I  will  explain  further  on. 

As  to  the  characters  of  the  under  part  of  the  head  whicli  I  had 
use<l  to  establish  those  diflferent  genera,  they  have  no  value,  being 
exceedingly  variable.  Sometimes  there  are  threi^  carina),  a  median 
and  two  lateral  ones,  more  or  less  sinuate,  so  that  the  under  part 
of  the  head  appears  to  be  concave,  but  while  the  median  carina 
is  constant,  the  edges  of  the  head,  which  are  ver}'  sharp  in  the 
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extreme  types,  become  more  or  less  rounded,  and  the  under  pwl 
of  the  head  is  convex.  Between  those  two  extreme  forms  every 
degree  of  transition  is  to  l)e  found. 

The  mesosternum  is  composed  of  two  parts,  an  anterior  one 
more  or  less  declivous,  for  the  resting  of  the  anterior  coauB,  and 
the  posterior  one  which  is  flat  and  more  or  less  produced  between 
the  intermediate  coxse. 

In  Eupiiies,  Patramis  and  Brahctxys^  the  anterior  part  of  the 
mesosternum  is  simply  declivous,  the  edges  are  more  or  less 
sharpened  but  never  carinate;  in  Ahryxis  as  well  as  in  some  other 
American  genera,  closely  allied,  this  anterior  part  of  the  meso- 
sternum is  not  only  declivous  but  more  or  less  strongly  concave 
and  carinate  all  round.  This  character,  together  with  the 
relative  length  of  the  elytra,  induces  me  to  look  on  Abryxis  as  a 
really  distinct  genus. 

f n  Eupines  and  its  synonymous  forms,  the  posterior  part  of  the 
mesosternum  varies  to  a  certain  extent.  In  the  extreme  type,  it 
is  absolutely  flat  and  broadly  produced  l)etween  the  intermediate 
coxfe,  which  are  distant  from  each  other. 

In  other  types  the  posterior  part  is  still  flat,  but  not  so  broad 
between  the  intermediate  coxte,  which  are  but  a  little  distant  from 
each  other;  in  others  this  posterior  part  of  the  mesosternum 
Ijeetr-^  a   \\\t>v\t    av   Irns   )>rI^h^Min^■^^'i  [   <'rn'in.'L.  ^vltirlt    is  always  hrrtml 
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tantummodo  deplaoata,  nee  coacava,  nee  circa  carinata,  parte 
posteriori  variabili,  simplici  vel  obtuse  carinata,  semper  inter 
coxas  intermedias  distantes  plus  minusve  late  producta.  Caput 
infra  uni-  vel  tricarinatum. 

It  may  be,  however,  very  convenient  to  use  the  characters  of 
the  under  part  of  the  head  and  of  the  posterior  part  of  the 
mesostemum  to  divide  the  genus  Enpities  into  different  groups. 

The  species  which  are  known  to  me  and  described  or  mentioned 
further  on  may  be  distributed  as  follows  : — 

Head  with  three  carins;  meaostemam  broad  and  flat. 
E.  picta^  fitucicomit,  aurora^  polita^  tnhero*ay  bicolor,  notUconmy  trou.<rersa^ 
pallipf*. 
Head  with  three  carinae;  mesAtemum  narrow  and  flat. 
K.  biclarata. 

Head  with  three  cariote;  mesostemum  carinate. 
E.  nigricept. 

Head  with  one  carina;  mesosternum  broad  and  flat. 
/;.  welanocephala,  torar^  nigricoUig, 

Head  with  one  carina;  mesosternum  narrow  and  flat. 
K.  niegacephahi,  longieornif^  capitata,  diremcolor. 
Head  with  one  carina;  mesoatemum  carinate. 

K.  pumilio,  ttpreta^  dubia^  pectoralis^  lilipuUnuiy  concolor,  triatiauhitti^ 
tunloitt,  uternaWtf  compressinoda^  Ue.vifron*,  Eliznbelhtc^  nlobulifer. 

EuPiNES  PiCTA,  Schaufuss. 

Nun<i.  Otios.  iii.  p.  497;  var.  froiiUifisy  Schfs.,  he.  cit.^  p.  41)7; 
var.  verticalisy  Schfs.,  /.c,  p.  498:  var.  c6«?^t/e?•,  Schfs., /.c,  p.  \W\ 
var.  ^Ethiops,  Schfs.,  /.c,  p.  498;  Uevicepn^  Schfs.,  /.c,  p.  50i). 

This  species  is  rather  elongate,  generally  unicolorous,  but  sonu*- 
times  the  head  or  the  last  joints  of  the  antennee  are  darker.  On  tli(^ 
head  are  four  fovew  exceedingly  variable,  two  very  small  ones  on 
tho  anterior  part,  on  each  side  of  the  forehead,  and  two  larpT 
ones  l)etween  the  eyes.  They  are  mere  varieties  to  which  l)r 
Schaufuss  thought  fit  to  give  names,  but  which  have  no  specific 
value. 

The  antennte  are  the  same  in  both  sexes,  rather  stout  with  the 
intermediate   joints    moniliform,   9    a    little   stronger,   10    laijice, 
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trapezoid  and  transverse,  11  ovoid.  The  sexual  characters  are 
very  important :  in  the  <J,  all  the  femora,  more  especially  the 
anterior  ones,  are  thicker;  the  metasternum  is  broadly  concave 
an<l  nearly  carinato  all  round;  the  2nd  ventral  segment  bears,  in 
the  middle,  two  small  brushes  of  hairs,  short,  very  compressed, 
broiul,  and  bendin^^  forwards;  l^etween  those  brashes  the  surface  of 
the  segment  is  a  little  depressed;  in  the  9  the  metasternum  is  con- 
vex with  a  more  or  less  prominent  sulcus. 

E.  hvvicepa,  Schfs.,  the  unique  type  of  which  is  fortunatel}"  a  (J, 
does  not  differ  except  bv  the  cephalic  fovete,  w^hicb  are  not  so 
deep. 

This  species  se<Mns  abundant  in  Australia  and  Tasmania.  The 
type  of  ht'virpj):*^  Schfs.,  is  labelled  East  Creek. 


KUPINES    FL'SCICOKNIS,  n.Sp. 

Dvata,  testaeea  vel  rufo-testacea,  pedibus  pallidioribua,  capite 
antennisque  apice  plus  minusve  infuscatis,  nitida,  lievis,  glabra, 
iutenJum  in  elytris  juxtii  suturam  punctis  duobus  piliferis.  Caput 
(piadratum,  in  fronte  et  inter  oculos  foveis  quatuor  obsoletis. 
Antennaj  elongatie,  articulis  duobus  primis  majoribus,  3-7  sub- 
cibiongis,  0  paulo  majori,  8  quadrato,  9  paulo  majori,  quad  rat  o,  10 
multo  majori,  subglolx)so,  leviter   transverso,   1 1    niagno    ovato, 
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EuPiXES  AURORA,  Schaafuss. 

Nuuq.  Otios.  iii  p.  496;  ajfinis^  Schfs.,  loc.  <•//.,  p.  501. 

This  species  is  very  ckkselj  allied  to  E,  picta.  The  antenoie, 
liowever,  are  much  more  slender,  with  the  10th  joint  much  smaller, 
this  makes  the  11th  appear  proportional] v  larger. 

The  sexual  characters  are  quite  different;  the  metastemum  is 
longitudinally  depressed;  the  2nd  ventral  segment  is  proWded  in 
the  middle,  on  the  posterior  margin,  with  a  compressed  tubercle 
trending  forwards,  the  last  ventral  segment  shows  a  large  fovea 
with  two  long  setae,  and  at  the  l>ase  a  small,  more  or  less  elongate 
tulx^rcle;  the  anterior  tibiie  are  thickened  and  toothed  in  the 
middle,  and  the  femora  much  thickened. 

E.  afftnuf,  Schfs,,  is  entirely  identical.  I  received  it  from  Mr. 
Ijea  under  the  name  of  rlaraOila,  King,  but  I  do  not  think  the 
identification  to  be  correct.  According  to  Kings  description  E, 
4'favattda  has  the  9th  joint  of  the  antenna?  elongate;  in  E.  aurora 
this  9th  joint  is  hardly  longer  than  broad. 

Australia;  Tasmania. 

Mr.  Lea  has  sent  me  recently  a  specimen  which  he  cunsidei*s» 
after  comparison  with  the  tj'pe  of  King,  as  the  true  E.  polita^ 
King.  This  makes  the  question  rather  complicated.  Mr.  Lea's 
insect  is  entirely  rufous,  while,  according  to  King's  description, 
E.  pallia  is  piceous.  Mr.  Lea's  suppose<l  co-type  of  E.  jyolita^  King, 
isaljsolutely identical  with  aurora,  Schfs.,  and  bears  the  samesexual 
characters,  which  is  most  important  for  the  identification  of  these 
minute  insects.  If  the  type  of  King  should  bear  the  same  sexual 
characters  we  should  have  to  admit  that  the  description  of  King, 
us  far  as  the  colour  is  concerned,  is  erroneous.  E,  aurora,  Schfs., 
=  a  finis,  Schfs.,  would  be  synonymous  with  jxAita,  King,  and  the 
following  species,  which  T  consider  as  lx?ing  the  true  E.  polita. 
King,  would  be  a  new  species. 

T  suppose  that  Mr.  Lea  has  been  misled  by  the  anterior  legs, 
which  are  similar  in  lx)th  species — aurora,  Schfs.,  and  jx>lUa, 
King, — the  tibiae  being  slightly  toothed  in  the  middle  and  the 
femora  nmch  thickened. 
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Eu  PINES   POLITA,  King. 

Trans.  Ent.  Soc.  N.S.W.  i.  1863,  p.  49. 

The  description  of  the  Rev.  R.  L.  King  makes  the  identification 
of  this  species  nearly  a  certainty. 

It  resembles  very  much  E.  picta  and  aurora,  but  the  body  is  of 
a  darker  colour,  with  the  legs  pale  testaceous;  the  anteniue  are 
similar  to  those  of  A\  ;;icto,  but  a  little  longer  and  more  slender, 
and  the  club  is  not  so  strong. 

(J.  The  anterior  tibia?  are  thickened  and  ohtusely  toothed  inside 
at  the  middle,  the  anterior  femora  are  thicker;  the  2nd  ventral 
segment  hears  in  the  middle  of  the  posterior  margin  a  transverse 
carinula  Ix^nt  forwardH  and  shortly  ciliate,  the  last  segment  has  a 
deep  and  slightly  semicircular  exavation. 

This  sjxjcies  having  the  anterior  tibiai  similar  to  those  of  E, 
aurora,  diflfers  from  this  last  one  by  the  colour,  much  darker 
(piceous  in  polita,  King,  rufous  in  aurora,  Schfs.),  and  the  sexual 
characters  of  the  abdomen. 

Windsor,  N.S.W.  (Mr.  A.  M.  I^a). 

EUPINES   TUBER08A,  n.sp. 

Ovatu,  ferruginea,  capite  antennisque  apice  infuscatis,  pedibus 
antennisque  basi  testm*eis,  nitida,  glabra,  Iwvis,  in  elytris  punctis 
duobus  vel   tribus  piliferis.     Caput  (juadratum,  angulis  anticis 
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This  species  resembles  the  preceding  one,  but  the  antennse  are 
somewhat  more  slender  and  the  sexual  characters  are  different. 

EUPINBS    BICOLOR,  n.sp. 

Ovata,  picea,  eljtris  rubrescentibus,  pedibus  et  antennis  testa- 
ceis,  istarum  articulo  ultimo  infuscato,  nitida,  glabra,  Isevis. 
Caput  subquadratum  et  subconvexum,  in  fronte,  ad  angulum 
externum,  puncto  minuto,  inter  oculos  punctis  duobus  inter 
He  magis  quam  ab  oculis  distantibus.  Antennae  mediocres, 
articulis  duobus  primis  majoribus,  3-7  latitudine  sua  paulo 
longioribus,  5  paulo  longiori,  8  quadrato,  9  vix  majori,  leviter 
transverso,  10  multo  majori,  transverso,  1 1  magno,  ovato.  Pro- 
thorax  leviter  ovatus.  Elytra  subovata,  basi  attenuata,  humeris 
fere  nuUis.  Metasternum  rufescens,  late  profundeque  sulcatum ; 
segmentis  ventralibus  2**  prope  marginem  posticam  lamella  minuta, 
apice  rotundata  et  antrorsum  declinata  prsedito,  ultimo  transversini 
et  arcuatim  profunde  impresso.     (J.     Long.  1*10  mm. 

Clarence  Rirer  and  Tam worth,  N.S.W.  (Mr.  A.  M.  Lea). 

T  have  received  this  species  from  Mr.  Lea  under  the  name  of 
liryaxis  domifiorum,  King,  but  this  last  species  belongs  to  the 
^enus  Briara, 

E.  hicoLor  resembles  E,  politay  but  the  colour  is  darker  and  the 
lamella  of  the  second  ventral  segment  is  smaller,  not  wider  than 
long  and  rounded  at  the  tip. 

KU PINES    NODICORNIS,  n.sp. 

Ovata,  sat  crassa,  rubro-castanen,  capite  nigro-piceo,  antennis 
pedihus<(ue  testaceis,  disperse  et  longe  pilosa.  Caput  subquad- 
ratum, latitudine  sua  paulo  loiigius,  inter  oculos  foveolis  duabus.  • 
Antenna?  crassa»,  articulis  3-4  breviter  ovatis,  longitudine  et 
latitudine  suba'cjualibuH,  5  multo  majori,  ovato,  6-8  moniliformi- 
bus,  leviter  trans versis,  9-10  valde  trans versis,  isto  intus  leviUn* 
produeto,  ultimo  bn^viter  ovato  et  erassiori.  Prothorax  sulwor- 
datus.  Elytra  breviter  ovata,  lateribus  leviter  rotundata,  huDieris 
iiotutis.       Metasternum    late    sulcatum,   utrinque   pime    medium 

IJ 
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tuberculo  minuto,  acuto;  segmentis  ventralibus  2**  medio  tuber- 
culo  minuto,  rotundato  et  penicillato  prsedito,  ultimo  testaceo  et 
medio  impresso.  Femoribus  anticis  et  intermediis  crajisioribus, 
trochanteribus  anticis  basi  spina  tenui  subrecta.  ^.  Long. 
1-20  mm. 

New  South  Wales  (without  locality). 

This  species  will  be  at  once  distinguished  amongst  the  allied 
species  of  the  same  group  by  the  shape  of  the  antennae  in  the  (J, 
which  is  the  only  sex  known. 

EUPINES   TRANSVERSA,  King. 

Trans.  Ent.  Soc.  N.S.W.  1866,  p.  311. 

It  is  with  some  doubt  that  I  identify  with  transversa^  K^ingi » 
2  specimen  which  I  received  from  Mr.  Lea,  under  this  name: 
the  10th  joint  of  the  antennae  is  really  transverse,  being  a  little 
<lilated  forward,  the  general  form  is  less  convex,  the  elytra  less 
attenuate  at  the  base  with  the  shoulders  a  little  marked ;  Uie 
metasternum  has  a  trace  of  a  longitudinal  groove  and  tbe  second 
ventral  segment  is  entirely  simple.  The  colour  is  piceous-black 
with  the  elytra  reddish,  the  antennae  ferrugineous,  short,  and  the 
legs  rufous. 

Windsor,  N.S.W.  (Mr.  A.  M.  Lea). 


EuPlMfl    PALLlPEIi,   Il.rtp, 
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U£  this  species  the  9  only  is  known;  it  is  much  differentiated 
by  the  more  elongate  and  less  convex  body  and  by  the  10th  joint 
of  the  antennse,  which  is  broader  than  the  11th. 

EUPINKS    BICLAVATA,  H.sp. 

(Plate  X.,  fig.  IG.) 

<)lx>vata,  rufo-testacea,  brevissiiue  puljesoens.  Caput  sub- 
<)Uiulratum  et  sul)convexuni,  angulis  anticis  leviter  rotundatis, 
inter  oculos  punctis  duobus  et  in  fronte  duobus  alteris  vix  per- 
spiouis.  Antennse  breves,  crassaj,  articulis  duobus  primis  niagnis, 
.*M  ((uadratis,  5  magno,  globoso,  infra  tuberculo  minutissimo 
pniflito,  6-8  moniliformibus,  leviter  transversis,  9  valde  trans- 
verso,  10  magno,  leviter  transverso,  intus  latiori,  angulo  intemo 
H[)icali  appendice  lamellato  niinuto  pntniito,  11  prajcedenti  fere 
angustiori,  breviter  ovato,  basi  truncato.  Prothorax  cordatus. 
Elytra  latitudine  sua  longiora,  basi  paululum  attenuata,  lateri- 
biis  vix  rotundata,  humeris  subnodosis.  MeUusternum  postice 
late  longitudinaliter  iinpressum.  Segmentis  ventralibus  2"  basi 
strigoso  et  medio  cannula  longitudinali  vix  jwrspicua,  ultimo 
obsolete  impresso.  Pedes  breves,  femoribus  crassis.  $.  Ix)ng. 
1  JU  mm. 

Forest  Reefs,  N.S.W.  (Mr   A.  M.  Lt»a). 

This  spK'ies  much  resembles  nndicorniH^  but  the  colour  is 
difl'erent  and  the  antennie  are  still  shorter  and  stouter. 

EuPiNEs  NirjRiCEPS,  n.sp. 
(Plate  X.,  fig.  11.) 

Ovalis,  rufo-oastane^i,  capita*  et  antennaruin  articulis  tribus 
ultiniis  !iigro-pic(Ms,  pedibus  rufis,  .setis  aliquot  dispersis.  Caput 
quadratuin,  angulis  anticis  truncatis  et  foveatis,  fronte  medio 
4»bsi»!«ae  impress^,  inter  oculos  foveolis  duabus  niinutis.  Antenna* 
rra*-^;r,  articulis  <luobus  primis  majoribus,  .'$  obccmico,  4  quadrato, 
r>  iiiulto  niajori,  elongato-ovato.  (>  7  <juadratis,  .S  fere  transverso,  9 
niajori,  transvi-rso,  intus  j)r«>(iurt<>,  lU  nia.xinio,  leviter  transverso, 
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apice  nonnihil  obliquo,  11  breyiter  ovato.  Prothorax  oordatns^ 
latitudine  sua  paulo  longior.  Elytra  magna,  basi  attenuata,  et 
lateribus  rotundata,  humeris  parum  notatis.  Metastemum  postioa 
delicatule  sulcatum;  segmentis  ventralibus  2*  medio  et  ultimo 
fere  toto  transversim  impressis.  Pedes  sat  elongati  et  graciles, 
^.     Long.  1  -20  mm. 

Clarence  River,  N.S.W.  (Mr.  A.  M.  Lea). 

This  species  will  be  known  at  once  by  the  colouration  and  the 
size  of  the  last  joints  of  the  antennae. 

EUPINES    MBLANOCEPHALA,  SchaufuSS. 

Nunq.  Otios.  iii.  p.  494. 

This  species  resembles  much  E.  picta,  Schfs.,  but  belongs  to 
another  group.  The  sexual  characters  are  different :  in  ^  the 
metastemum  is  broadly  concave,  and  at  the  top  of  this  concavity 
is  a  small  oblong  tubercle;  the  2nd  ventral  segment  bears — not  in 
the  middle  of  the  segment  as  in  picta^  but  on  the  very  edge  cf 
the  posterior  margin — two  small  brushes  compressed  and  bent 
forward;  the  last  segment  has  a  small  transverse  depression. 

Tasmania. 

I  know  only  the  type  example  of  Dr.  Schaufuss. 


Klpin'es  .SOROR,  n.3p. 
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improbable.     According  to  King's  deiscription  atqtiata  \n  ^'pioea,'' 
while  mror  is  "  mfa."     E.  sarar  has  short  and  thick  antenme, 

EUPIXKS   XIGRICOLLIB,  King. 

Tyrhus  nigrieoUu,  King,  Trans.  Ent,  Hoc.  N,.S.W.  I  1864, 
p.  103. 

Ovata,  !sat  ciaasa,  robro-castanea,  eljrtri<»  dilaticpril/CM,  capite 
nigro-picea,  procbaraee  infascato,  hnnvisnmfi  at  paroi;  pali^;Me»ms. 
Caput  ^abqinadramm.  leriter  convexnm,  antio«>  Ufvlur  rfAm^bunmf 
inter  ocolos  pnnctts  doobos  Anumiun  hn^'«^  craMdr,  arti/mJiK 
doobo^  primis  majoribas,  1*  breri,  2"^  orato,  3  bre^ivajw;  fAj^tftM^t, 
A  mooilifonBi,  sabcruisTerfo  5  maxiiDa,  cAato,  lat^ralit^r  fUfttU^ 
tnincato  prxdifo.  ^-^  okoiuliformiba^  SQrAraa^«!fr^%,  ^  hUinri, 
traiLfir«rsiou  10  ■naTJMrjy  irnr^^ilMriieT  trap^z/wiali,  aoj^vV/  M^:sdi 
extenio  apfwikiifnuasiQL  z&arzinier  tuf^froM  ir^VftnJ^  ^fmtMrjmMUk  ^ 
ap:«viics]aaa.  1 1  ien*  i^ifjfjm^  apfrwr  aiUaosNTQ  l^nr'n^^ft  i^/:nmsnikto^ 
an^si^  bauja  zsytrsv  bdr^  '^foZJOfx,  Lts^r?  2Ati«rs»<>  vspr*  2a<^ 
fo-^^aapjL      Pn«&orax  •mrvftasoK.  laJUticriss*   csa   '^bcs^m      l£ir\rt 

Bt   ubt  HltlQl^  Uf     uU*^  ttLTVUllIlK^  lillH   ta*^'.U*!fc    1#*3l«r>    ]llli'.a    lUMMV^ 

•ouaanai<»-«ruiH<*  *r>iun.   utiruii^    immiiitH    *^cuiiftiriit.    ir««-uiiiiMr  JSi 
irvnrm^  iiuiiuiMr  )»ii*;in.uiim  ^  «ui*;uuUiu   iiivr  vjuiur  i\«v^ur   Ow*vut 

^lui  niajrirdiiU'.   n*- «**»>.   I  ?)iimmnnij£i  »r.    inrAiiu'.'v    »»>    tinrtilUutiL. 
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9  panlo  raajori,  transverso,  10  niajori,  transverso,  11  magno,  ovat^v 
Prothorax  hrevit^r  cordatus,  lateribus  rotundatis.  Elytra  coiivexa, 
lateribus  rotundata.  Metasternum  siinplex,  subconvexum,  sejj- 
mento  2"  ventrali  pnnetato.     9.      Ijonj^:.  I'lO  mm. 

Clarence  River,  N.S.W.  (Mr.  A.  M.  U^h.). 

I  have  not  seen  the  ^  of  this  species,  which  will  be  very  easily 
distinguished  by  the  size  of  the  head  and  the  last  joint  of  the 
antennae,  which  is  abruptly  larger,  the  club  appearing  as  \}eing 
formed  by  one  joint  only. 

Er PINKS   CAPITATA,  Kinjj. 

Trans.  Ent.  N.S.W.  i.  186G,  p.  311. 

I  have  two  specimens  answering  pretty  well  to  King's  de- 
scription, more  especially  on  account  of  the  marked  transverse  line 
of  the  frontal  part,  above  the  inserticm  of  the  antenna:  which  are 
themselves  short  and  thick,  the  joints  4-9  being  transversely 
moniliform,  9  not  larger  than  the  preceding,  whilst  10  is  much 
larger,  transverse,  1 1  truncate  at  base  and  briefly  ovate;  the  elytra 
are  rather  elongate,  attenuate  at  base,  with  the  sides  rounded  and 
the  shoulders  prominent  and  carinat*^;  the  scattered  punctuation 
is  hardly  visible,  but  still  it  exists;  the  metasternum  and  base  of 
the  second  ventral  segment  (first  visible)  are  finely  and  nigosely 
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anticis  obtasis  et  emarginatiis  inter  oculos  punctis  duobus  minatLs 
et  fronu?  medio  le\iter  deplanato.  Anteniue  elongate,  trraciles^ 
artiouli<  P  eiongato.  crlindricu,  2"  pnulo  minorl  3  obionpo. 
orximicii.  4  paolo  breviori,  obeonico.  .'»  pnecedenti  plus  dimidio 
lon^Mi-i.  6  quarto  sequali,  7  paulo  longiori,  tertio  aec|uali,  8  sub- 
qoaiirato.  9  pnulo  majori,  latitudine  sua  pauk»  longiori,  10  multo 
maKiri.  trapezoidalL  loogitudine  latitudineque  sub»quali.  1 1 
iiit<ii«xTi,  ovaio.  basi  tmncato.  Prot borax  antice  plus  et  posticc 
mioas  attenuatns.  latitudine  inaidma  media.  Elrtra  sat  elongata, 
latenbu<  \*lx  rotnndata  et  basi  panim  attenata.  humeiis  notatis. 
Meta^temum  le^iter  «^ulcatum.  Pedes  medioeres,  tibiLs  subrectirt 
et  ad  apicem  leWter  inerassatis.     5.     I>un<r.  1  -40  mm. 

Swun  River,  W.A.  (Mr.  A.  M.  Lea»- 

Thi^  >pecie^  is  ver^-  different  from  the  two  preceding  ones,  bein^ 
m<.»rp  elonirate  and  with  ^lender  antennae.  Tht*  unique  sf»eeimen  i> 
unfurl unatelv  a  9.  I  think  that,  acor»rdinjr  to  the  size  of  the 
r>th  ,io-nt  in  the  5.  the  same  joint  in  th**  ^  mu<t  Ije  much  larger 

El'PlxES    DIVBKSiroLoK,  S.haufu'^-. 

Nun*!.  CMi**^.  iii.  p.  49"^. 

t  Plat*-  X  .  r.L'.  \^. ) 

Sur^»i»]on::it.  niti'ia,  larvi>.  pn»ihoraj.>'  et  ♦-iyiri*  ru'r>r«>-«'a^tiiTiei«». 
capit*-  ♦-:  utyl'iiiiin''  iufu^-ali-.  aijt**riiji^  c^-^tanei^.  j»»^ii»iU«>  t'**La<.vls. 
vli*>  i!ii'i"t  htTizi'^,  «ii<j»»rr-i*.  Caj'ist  'luafiratuiii  »-!  <i«'{'laiiatum. 
mt*-r  ••«U''»*  lovt-i*  <lua}»u*,  in  fniiit*'  traij*\»-r-iiij  iiijj»n-»*i:fu  **t 
iitedi  •  j'Uij-  ti-  «lu'»t»u-^  aj'prvxiiiiati*.  .\iit*':ji*:f'  *']*jii'^i4it.'.  arti«"jli'H 
du«jJ  u-  j»n!iii-  riiaj'Tirtu--.  ]■  *u)n  vii'^i  ]ri«-'».  'J  nvat".  '.j  A  «>uf>- 
i.fn-*  iii'i-  4"  {iHulw  br»-\i-»n,  •'  luult"  iiiaj'»r:.  •»bi'»TiL'''.  *'*  'juart-o 
su}fi»-ijua:i.  7  i<n*^-— ir-uti  n'»iiiiihil  i«»:iji».»ri.  **  •jua'^irat".  S*  iiuiL'-iiO. 
iiitu*  M»i-j-  anir-'r^uiii  pnKiu«'t«»  *r*  aj'i**^  a}»ji"iidi<'U:at'.».  iOuia:rTio, 
%ai  !♦•  f''ti:i','r»""^j.  -upra  xi**"  ••Kl«i:ii'.i,  lat*-ralit*-r  vi««..»  trarj'\»'r^i,  11 
l»a-i  tru!j^*atxi,  «»val-t.  Pr«.»t}iorax  roniatu*-.  ••'Hjv#-xu*.  lat^-ribu^ 
vaj«l'-  p»luri'jati*.  Ehtra  i*uiii  puii'-ti*-  ali'^uoi  *ii<pHr^i^  •setaui 
litagauj  f^THiitibu-.  ekin;|rata,  basi  atteijuata.  lateribu*>   n/tuudata. 
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humeris  subnodosis.  Pedes  sat  elongati,  tibiis  subrectis,  ad 
apicem  leviter  incrassatis.  Metasternum  valde  totum  impressum 
et  fundo  longitudinaliter  sulcatum.  Segmento  2  ventrali  (1° 
conspicuo)  basi  tuberculis  duobus  penicillatis  et  approximatn 
prapdito,  ultimo  basi  transversim  irapresso.  $,  Ijomg;.  \'\^ 
1  -20  mm. 

King  George's  Sound,  W.A. 

I  found  in  Dr.  Schaufuss'  collection  four  very  different  insects 
under  the  same  name  of  di versicolor,  I  consider  as  being  the 
true  divftrsicolor  the  specimen  which  answers  l^est  to  the  descrip- 
tion; the  other  one  belongs  to  the  genus  Eupinoday  and  has  oeen 
described  under  the  name  of  Eupinodd  amplipes,  Raf&. 

E,  divfirsicolor  will  be  at  once  recognised  by  the  peculiar  shape 
of  the  last  joints  of  the  antenna;. 

Eu PINES  PUMiLio,  Schaufuss. 

Nunq.  Otios.  iii.  p.  504. 

This  species  resembles  much  £.  picta,  aurora  and  polit%^  but 
the  head  is  much  more  quadrate  and  bears  a  transverse  inpres- 
sion  on  the  forehead;  the  antennae  are  thicker,  with  the  5th  joint 
cylindrical  and  twice  as  long  as  the  preceding  one,  the  9th  square, 
10th  a  little  transverse;  all  along  the  body  are  long  sca^^tered 
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on  the  second  ventral  segment  the  punctuation  is  strong  but 
remote. 

In  the  ^  the  metasternum  is  longitudinally  concave  with  a 
groove  in  the  bottom,  the  second  ventral  segment  has  on  the  base 
a  small  tubercle  and  on  the  median  part  of  the  posterior  margin 
a  small  brush  of  hairs  compressed  and  bent  forward;  the  last 
segment  is  transversely  depressed. 

Victoria  (type,  Sharp);  Parramatta,  Tarn  worth  and  Clarence 
River,  N.S.W.  (Mr.  A.  M.  I^). 

EU PINES    DUBIA,  n.sp. 

Brunnea,  elytris  obscure  ferrugineis,  an  tennis  pedibusque  rufis. 
Caput  stibquadratum,  latitudine  sua  paulo  longius,  in  fronte  vix 
impressum,  inter  oculos  foveis  duabus.  Antennae  breves,  crassae, 
articnlis  duobns  primis  majoribus,  ovatis,  3  obconico,  4  quadrato, 
.")  multo  longiori,  ovato,  6-8  moniliformibus,  quadratis,  9  paulo 
latiori,  transverso,  10  fere  duplo  majori,  transverso,  11  ovato. 
Prothorax  breviter  cordatus.  Elytra  lateribus  minus  convexa, 
hnmeris  subquadratis.  Metasternum  apice  profuude  sulcatum; 
segmento  2*"  ventrali  basi  plicatulo  et  medio  cannula  delicatula 
segmentum  longitudine  fere  «?quant.     9.     Ijong.  1  -20  mm. 

Australia  (without  locality). 

In  the  Schaufuss  collection  I  found  a  specimen  of  this  species 
labelled  **  polita,  King,  ex  Janson."  This  identification  does  not 
seem  to  be  correct.  This  so-called  type  of  polita  is  a  9>  ^ut 
differs  from  the  9  of  politay  the  ^  of  which  has  characteristic 
dilatated  anteiior  tibiae. 

In  dubia  the  antennse  are  much  shorter  and  thicker,  the  5th 
joint  is  more  developed,  and  the  10th  is  decidedly  transverse, 
while  it  is  nearly  globose  in  j/olitfi. 

EUPINBS    PECTOKALIS,  n.sp. 

Subovata,  rufa,  antennis  pedibusque  testAceis,  sparsim  albido- 
pubescens,  elytris  disperse  punctatis.  Caput  minus  transversum, 
antice  attenuatum,  fronte  transversim  sulcato,  inter  oculos  foveis 
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diiabus  magnis.  A.nt«nna^  raediocres,  articulis  duobus  primis 
ovatis,  majoribiis,  3  breviter  obconico,  4-9  inoniliformibus,  9  leviter 
transverse,  vix  majori,  10  paulo  majori,  trans  verso,  1 1  magno, 
ovato.  Prothorax  breviter  cordatns.  Elytra  magna  ovata, 
humeris  not-atis.  Metasternum  late  profundeque  sulcatum ; 
segmentis  ventralibus  1"  basi  punctate,  ultimo  teataceo.  Tibiis 
posticis  elongatis,  gracilibus,  et  ante  apicem  levitor  curvatis. 

'$.   Metasternum  profundius  sulcatum.      Fjong.  I'lO  mm. 

Tamworth,  N.8.W.  (Mr.  A.  M.  I^a). 

The  head  is  small,  the  antennal  club  is  formed  almost  exclu- 
sively of  the  last  joint:  the  elytra  are  large  with  a  strong  but 
scattered  punctuation. 

There  is  very  little  difference  between  the  male  and  the  female. 


EUPINES    LILIPUTANA,  n.sp. 

Cast^uiea,  aiitennis  pedibiiscjue  testaceis,  bre\iter  sat  dense 
pallide  pul)escens.  Caput  mediocre,  antrorsum  leviter  atteuuatum. 
inter  oculos  punctis  dnobus  minutis,  f route  supra  antennarum 
insertionem  foveis  duabus  magnis  et  transversis,  medio  fere  con- 
tiguis.  Antennte  crassiores,  articulis  duobus  primis  majoribus, 
3  leviter  conico,  4-8  mcmilibus,  9  vix  latiori,  sed  transverse,  10 
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Ec PINES  coxcoLOR,  Sharp. 
Trans.  Knt.  Soc.  Ix)nd.  1S74,  p.  502. 

(Plate  X  ,  %.  20.) 

1  have  r€»ceived  a  typical  specimen  from  Dr.  D.  Sharp. 

The  appearance  of  the  antennte  may  be  different,  according  to 
tlie  way  of  viewing  them.  The  description  of  Dr.  D.  Sharp  and 
tho  ti^re  I  give  are  taken  when  the  antenna  is  viewed  from 
above;  when  viewed  from  the  side,  the  1 0th  joint  is  very  oblique 
on  the  under  part,  whilst  the  upper  part  is  straight:  the  legs  are 
rather  long  and  slender  :  the  general  form  of  the  body  much 
rest*rables  pectiiralis^  the  elytra  l^eiiig  very  large  in  comparison 
with  the  head  and  prothorax. 

E>r.  D.  Sharp's  type  comes  from  Victoria;  I  have  another 
sfH»cimen  from  Gawler  in  which  the  10th  joint  of  the  antennae  is 
slightly  shorter. 

The  following  four  species  are  very  similar  to  conrohr^  and 
<lifr»M-  nearly  exclusively  by  the  shape  and  size  of  the  last  two 
joints  of  the  antenna*;  it  is  (juite  passible  that  further  discoveries 
may  prove  that  they  an*  mere  local  or  individual   variations  of 

ErPINKS    THIANT.ULATA,  n.sp. 

(Plato  X.,  Hg.  17.) 

E.  concolori  simillima,  difTert  articulis  duobus  ultimis  anUMi- 
arum  majoribus,  10  supra  viso  curvilineatiin  triangulari,  latitu- 
din<*  et  longitudine  suba»(|uali  cum  margine  sujwrna  medio 
aiiLjulata  et,  lateraliter  viso,  margine  superna  mtnlio  valde 
priHlucta,  ultimo  brevissime  ovato,  basi  truncato,  apice  subturbi- 
nato;  metasternum  et  alxlomcn  sicut  in  ronroforr.      F^ong.  1  '10  mm. 

Tamworth,  N.S.W.  (Mr.  A.  M.  r>ea). 

This  species  differs  simply  from  ronr.ofnr  by  the  last  joints  of 
the  antennie;  the  shape  of  the  10th  joint  is  very  different  if  it  is 
vi(»w«Hl  from  above  or  from  the  side;  from  above  it  resembles  a 
Hhield;  from  the  side  an  irregular  trapeze,  the  one  angle  of  which 
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would  be  much  produced,  the  expansion  covering  the  base  of  the 
last  joint. 

EUPINES   NODOSA,  n.Sp. 

(Plate  X.,  fig.  18.) 

Prfecedenti  simillima;  foveola  media  frontali  defiicienti;  anten- 
narura  articulo  10  irregulariter  trapezoidali,  angulo  intemo  apicali 
acuto  et  producto,  externo  apicali  obtuso,  apice  oblique  truncato 
et  latere  interno  magis  obliquo.  Punctis  in  elytris  deficientibus. 
Metasternum  sulcatum,  segnientis  ventralibus  2°  medio  minu- 
tissime  tuberculato,  ultimo  profunde  transversim  excavato;  tibiis 
posticiis  apice  leviter  incurvis.     $, 

9.  Antennse  paulo  graciliores,  articulo  10  prsecedenti  majori, 
trans  verso.  Metasternum  vix  perspicue  sulcatum.  Long. 
100  mm. 

Tamworth,  N.S.W.  (Mr.  A.  M.  Lea). 

EUPINBS    C0MPRES8IN0DA,  n.sp. 

(Plate  X.,  fig.  19.) 

Priecedenti  simillima,  sed  colore  dilution  et  forma  nonnihil 
magis  elongata.  Antennarum  articulis  4-9  transversis,  10  trans- 
verso  et  ovali,  sequenti  multo  latiori,  infra  angulo  intemo  com- 
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angostiori,  ovato,  acnminato,  basi  truncate.  Prothorax  brevit4>r 
cordatiia  Elytra  subtiliter  et  disperse  punctulata,  sabovata,  bani 
leriter  attennata,  humeris  notatis.  Metastemam  obsolete 
depressoni,  dense  rogoso-piinctatum  et  minute  squamosani. 
Segmends  ventralibiis  2  (primo  conspicuo)  basi  dense  mgOHO- 
ponctato  et  minute  squamoeo,  delicatule  longitudinaliter  carinatu, 
ultimo  transrersim  fere  toto  impresso.  Pedes  sat  elongati  et 
graciles.     Long.  I '20  mm. 

Moreton  Baj,  Q.;  Eastern  Creek,  N.S.W. 

This  species  is  closely  allied  to  coiicolcr,  but  the  antenna!  arn 
shorter  and  thicker,  with  the  10th  joint  decidedly  tranjiveme. 

Ec FIXES    L-EVIFROXS,  n.Sp. 

(Plate  X.,  ^^,  '11.) 

CKata,  sat  cras^a,  obcicure  ca^tanea,  an  tennis  pedi  basque 
testacets,  cota  bevLs  et  glal^ra.  Caput  latitnrjine  sua  longiu^, 
leviter  caMivemm,  antroriimi  leviter  rot un/Ja turn.  int4!rr  ocul#r^ 
foveis  duabas.  Antennae  bre\es,  cra.'N<p,  articulL^  daobujs  prinii*. 
majoribo:^  sober lindrici*,  3  breviter  -iulx^bconico,  4-^  m^inili 
formiboA.  le^iter  tran.'jVi^r^fc*.  Prothorax  capita  et  lf>ngitadiri^ 
sua  pauio  lacior.  antics  pr^^t^^^a^  aKT|aaIiter  at  ten  oat  a«.  \ztjm\n* 
rotundatu:^.  Elytra  param  friffn^tsL,  ^A^i  vix  ^ttfrniuktj^  lateriba^ 
parum  rocmdafia  ec  bain^rLi  oota^  noca^.L^.     Pede^  breTe^*. 

^.  Anteanamm  articnIL*  ^  marl*  traa-'*rv/  ^  »aWentio3lari, 

MeiaAteraixaB.  'Jf^^^j^  *TiI«:a-r;m  ;  •♦►sm^i'.L*  ->4n*.rairr^^^  ::  4i#i 
api<«m  mh^ft^rvLyy  21-el:iv>  prrrri-'o.  i!:ia:o  ".rkn.^-r*r*iri  *r.  >*?>#. 

traiisT«r«t'^  II  aw^rni -  x-oo .»?*..  v.Am  .r.  v.Af«»r  ar.r.i'^rL      M'fCfc.^n^^ 

arj-J  'M  >?r*  fc^Jl  uiv-r.-:!*-  v-.^.:  i,-*  ^n..!*  v?*--uyH-,ii:».  i^^iC  •rj«t 
%u^  \i  ".i**  iwn  -V,   ^•.i.-.':*    i  v.f  ir. *>r.-;H   ..i  ".r.i*  -{"    v,  .    vt. *  .-. 
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EUPINBS   GLOBULIFBR,  SchaufusS. 

Bryaxis  globidifer,  (^)  Schfs.,  Nunq.  Otios.  1880,  p.  504; 
TychiLs  politus,  ($)  Schfs.,  Tijds.  v.  Ent.  xxix.  1886,  p.  206; 
Patranns  (Raflfray)  globulifer,  (^)  Schfs.,  Rev.  d'Ent.  1890, 
pp.  118  and  123,  pi.  ii.  fig.  33;  Bryaxis  ampliventris,  (g)  Scbfe., 
Nunq.  Otias.  p.  505. 

(Plate  X.,  fig.  U.) 

Ovalis,  rufo-testacea,  anteunis  pedibusque  dihitioribns,  disperae 
sed  longe  setosa.  Caput  latitudine  sua  paulo  longius  et  antror- 
sum  vix  attenuatum,  inter  oculos  foveis  duabus,  fronte  medio 
iinpresso.  Antennae  in  utroque  sexu  variabiles.  Prothorax 
cordatus,  latitudine  sua  paulo  longius.  Elytra  sat  elongata,  basi 
attenuata,  lateribus  leviter  rotundata,  luimeris  obliqiie  notatis. 
Pedes  sat  graciles,  elongati. 

(J.  Antennarum  articulis  duobus  primis  majoribus,  3  et  4 
obconicis,  latitudine  sua  tantummodo  longioribns,  5  magno, 
ovato,  intus  ante  medium  append  icu  la  to,  isto  appendici  apice 
oblique  truncato,  6-7  inter  se  suba^qualibus  et  latitudine  sua  paulo 
longioribus,  8  fere  quadrato,  9  paulo  majori,  leviter  transverse,  10 
multo  majori  et  leviter  transverso,  1 1  oblongo-ovato,  basi  truncato. 
Metasternum  valde  et  profunde  sulcatum,  utrinque  postice  obtuse 
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ptAitHii,  Sch£k.  OQBM  frooD  C^bjunjaoo  Bar,  W,A.;  tiM;  tjpe  of 
gf<Jbui\fBr,  Sdifs^  «HDe§  £rc«D  MtHwDnae,  Vie-:  tiifr  tjpe  of  nmfAi- 


A:.r,  ^ocL  Eii.  Fr.  >*>!.  5.C1.  i>r  *crt  ir^j. 

EiT?':fo?«M  ?2aFo*i.,ri.  ^•haiiri-^. 

^-rioac  ir»r^,  uinmr«iiii  irr«>niiar-.iiii.  .nr^r  #-rx  <  >»  .iunur.»  unv-'si- 
-iim.  ^mcis  innniia  ia-«i»»^.>  ''ir.iiJiritlf*;!.*-,  r.-inr«»  .iii*fiio  l*»T>r2s»^ 
.\jiG«iiu» -^oiUEZunr.  .»r*i*:ifti,  ir'.fa*:^*  'n»iin'j:>.  '  --pr-^Trs  im-itr^r-.  "* 

-•■     nrriiii    inifM(>>ar^       2L — .tv   jr  .-'«••    v     «r  r  jriiir*   -»-ri     i'^^tf'r•^.n 

i»-'*:iv»-.      Pii^-s    "*..'!:-     ..■/:-        •*.     •     -*•"  *•-*'     ■.■■.'    -         .i.--^-'^r 
:  iin  iroruriilP'  -':.«-ri,:  :;... 

iiimit.*  'iii-*rr-:..i:.-      .:  .  •    -     -    i.'-.    ...       :•-  ••-  •■     •  ,''.    "■■• 

-'    niniiCv'   .j.r.-.^'-r-    ..•i-f.-.^;.         "?-.-:        *  -     ■-'. •  -  -        -...,. 
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emarginata,  ultimo  valde  impresso.     Metasternuin  magis  impres- 
sum.     Long.  1-60-1 -70  mm. 

Clarence  River  and  Tamworth,  N.S.W.,  (Mr.  A.  M.  Lea); 
Rope*8  Creek,  N.S.W.,  (Mr.  Masters);  Clyde  River,  N.S.W.; 
Tasmania. 

EUPINOPSIS  PUNCTATA,  n.sp 

Breviter  ovata,  convexa,  castanea,  breviter  et  densius  pallide 
pubescens.  Caput  antrorsum  attenuatum,  inter  oculos  minute 
bifoveatum,  fronte  subretuso  et  baud  impresso.  Antennae  breves, 
crass^e,  articulis  3-9  subquadratis,  10  multo  latiori,  transverse,  11 
magno,  breviter  ovato,  acuminato  Prothorax  subglobosus,  basi 
ipsa  vix  punctata,  fovea  media  valida.  Elytra  disperse,  paruxn 
profunde  punctata,  breviter  ovata,  basi  minus  attenuata,  humeris 
notatis,  stria  suturali  integra,  sulco  dorsali  brevi.  Abdomen 
breve.  Metasternum  simplex.  Pedes  validi,  tibiis  posticis  leviter 
incurvis. 

^.  Abdominis  segmento  V  dorsali  apice  leviter  sed  late  pro- 
ducto  et  retuso,  utrinque  parum  profunde  emarginato.  Long. 
110-1 -30  mm. 

This  species  is  shorter  and  smaller  than  perforata;  the  antennae^ 
are  short  and  thick,  and  the  punctuation  on  the  elytra  is  not  so 
strong. 
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emargmaU)^  7  (g)  rfaomboidali,  magno,  convexo,  longitudmaliter 
sulcata.  Pedes  breves,  tarsoram  articolis  1^  minntissimo,  2 
magno,  saboooioo,  3  minori  cylindrico,  ungae  siugolo. 

This  new  genus,  which  belongs  to  the  tribe  of  the  Byikinini^ 
owing  to  its  large  basal  Tentral  segment,  resembles  Bythinoderet^ 
Reitt.,  <from  Sumatra  and  Borneo)  but  differs  by  the  intermediate 
coxae  which  are  approximate,  whilst  the  posterior  ones  are  much 
less  distant  and  the  first  dorsal  segment  which  is  larger  than  the 
others.  It  is  more  closely  allied  to  Sunorfot^  Raffir.,  (from 
Northern  New  Goinea)  but  differs  by  the  first  joint  of  the 
antennje  which  is  shorter,  the  shoulders  which  are  dentate  with 
a  strong  susepipleural  sulcus,  and  the  first  dorsal  segment  which 
is  larger. 

The  tribe  of  Bytkimni  seems  to  have  very  few  representatives 
in  Australia.  The  insect  described  by  the  Rev.  R.  L.  King 
under  the  name  of  Bythinu*  impressi/roiu  is  not  known  to  me. 
hut  it  belongs  certainly  to  a  totally  different  genus.  I  do  not 
think  that  Bytkinus  niger^  which  also  I  have  not  seen,  is  a  true 

Byikinui. 

GSESIOX    BUFCLUM,  U-Sp. 

Totum  rufum,  sat  dense  pallide  pubescens.  Caput  leviter 
transversum,  inter  oculos  fo>eis  duabus  et  sulcis  duobus  rectis 
brevibus,  in  sulco  frontali  trans  verso  desinentibus,  lateribus  ipsis 
isto  sulco  transverso  angulatim  emarginatis,  fronte  utrinque 
supra  antennas  nodosa  medio  depresso:  epistomate  producto  et 
apice  recte  truncato.  Antennae  sat  elongate,  articulis  duobus 
primiK  multo  majoribus,  ovati-*  et  inter  se  subxKjualibus,  3  leriter 
et  breviter  obconioo,  4-9  moniliformibus,  10  vix  latiori,  sed  leviter 
transverso,  11  magno,  bre\iter  ovato,  acuminato.  Prothorax 
capite  latior,  leviter  tran'^versus  cordaius,  poue  medium  lateribu*^ 
fovea  lateral]  emarginatis,  ista  fovea  ina^a.  altera  media  maxima 
et  valde  transversa  cum  fovei??  lateralibu-i  ob>olete  juncta,  ba^i 
iji^a  m*?dio  tran.'-versim  «^uljtnblx»-*a.  Elvira  suUjua/Jrata,  Ija^i 
foveis  duabu-*  maximis,  oblon«ii'*.  Mfta'^temum  ob-^lete  iinpr*-^- 
Murii.  Ped»**»  brevet,  femoribu>  omnibus,  pnesertim  intermedii*. 
U 
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r  incrassatis,  tibiis  ad  apicem  leviter  incrassatis. 
110  mm. 

Australia  (without  locality). 


<J.      Long. 


Tribe  PSELAPHINI. 
Genus  Fselaphus,  Herbst. 

Kaf.  iv.  1792,  p.  106. 

The  insects  belonging  to  this  genus  are  to  be  found  all  over  the 
world,  and  seem  to  be  specially  abundant  in  Australia  and  New 
Zealand. 

The  character  of  the  true  genus  PselapktM  resides  in  the 
maxillary  palpi,  which  are  always  very  long  and  sometimes  even 
longer  than  the  antennae;  the  1st  joint  is  elongate;  between  the 
Ist  and  2nd  joints  there  is  only  a  suture  and  no  articulation;  the 
2nd,  elongate  and  slender,  is  pedunculate  at  base,  and  is  davate 
at  apex;  the  Srd  is  very  small;  the  4th  is  very  long,  slender  at 
base  and  ends  in  a  strong  club;  this  club  is  generally  sulcate  at 
the  apex,  and  in  this  groove  is  inserted  the  membranous  append- 
age; in  some  species  the  club  has  no  groove  at  tip,  but  is  covered 
with  small  papillose  tubercles.  This  last  form  has  not  yet  been 
met  with  in  Australia. 

The  following  is  a  synopsis  of  the  Australian  species  which  I 
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'F  2.  Longitodinal  farrow  of  the  head  extending  m 

far  back  as  the  neok;  ^  2nd  ventral  segment 

bearing  in  the  middle  of  the  posterior  edge 

two  small  tubercles linecUus,  King. 

F  1.  Longitadinal  farrow  of  the  head  not  extending 

back  farther  than  the  middle  of  the  vertex. 
G  2.  Head  shorter  and  broader,  a  little  dilated  in 

the  middle;  the  fovea  on  the  vertex  is  large, 

rounded  behind,  broader  than  the  longitu- 
dinal farrow;  close  to  the  eyes,  on  each  side, 

is  a  strong  blunt  tubercle;  maxillary  palpi 

shorter  than  the  antennae;  ^  second  ventral 

segment  with  an  oval  impression.      Long. 

2*10-2'30mra aiUipodum,  Westw. 

(i  1.  Head  longer  and  more  slender,  the  fovea  on 

the   vertex    smaller,    angulate   behind,   not 

broader  than  the  longitudinal  furrow;  the 

tubercle  olose  to  the  eyes,  on  each  side,  is 

hardly  conspicuous;  maxillary  palpi  as  long 

as  the  antennae.     Long.  1  '80- 1*90  mm. leanun,  n.sp. 

E  I.  Pnbatcenoe   rather   dense,    squamose,    more 

especially  on  the  head,  two  punctures  at  the 

bottom  of  the  fovea  of  the  vertex;  maxillary 

palpi  shorter,  club  of  the  4th  joint  as  long  as 

the  peduncle hrtHpalpis^  Schfs. 

O  1.  Base  of  the  prothorax  behind  the  transverse 

furrow  smooth  and  shining,   very  narrow; 

frontal  furrow  not  extending  on  the  vertex 

and  ending  abruptly  between  the  eyes  and 

two  sharp  tubercles;  vertex  somewhat  de- 
pressed with  a  very  small  tubercle  in  the 

middle;  maxillary  palpi  very  slender,  as  long 

as  the  antennae,  club  small tuberculi/rorUf  n.sp. 

C  1.  Transverse  furrow  of  the  prothorax  interrupted 

in  the  middle  by  a  median  somewhat  square 

fovea  limited  on  each  side  by  a  very  short 

carinule. ' 
D  2.  Lateral  fovea  of  the  prothorax  very  large, 

triangular,  distant  from  the  edge  which  is 

somewhat    carinate  ;    maxillary    palpi    not 

longer  than  the  antennae itmiguift,  Schfs. 

D  1.  Lateral    fovea    of    the    prothorax    rounded, 

smaller,  situated  close  to  the  edge  which  is 

rounded. 
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£  2.  Maxillary  palpi  very  long,  slender  and  nearly 

straight;  antennas  slender,  joints  longer  than 

broad;  vertex  neither  convex,  nor  aropliate...     elongaiu^t  B.sp. 
E  1.  Maxillary  palpi  shorter,  4th  joint  very  arcuate; 

antennse  short  and  thick,  joints  short;  vertex 

very  convex    and   mnoh  broader  than   the 

anterior  part  of  the  head erasstu,  n^sp. 

A  1.  Pubescence  hair-like,  long  and  black. 

6  2.  Tubercles  between  the  eyes  large,  rounded ; 

lateral  edge  of  the  prothorax  rounded;  elytra 

hardly  longer  than   broad  at  apex,   dorsal 

stria  geminate piloswi,  n.sp. 

B  1.  Tubercles  between  the  eyes  very  small,  lateral 

edges  of  the  prothorax  carinate  behind  the 

middle;  elytra  much  longer  than  broad  with 

the  dorsal  stria  simple longepUoaus,  Schfs. 


Tijds. 


P8ELAPHU8   TRIPUNCTATUS,  SchaufuSf*. 

V.  Ent.  xxix.  18«6,  p.  252. 


The  characteristics  of  this  species  are  the  three  independent 
fovete  of  the  prothorax,  and  the  absence  of  the  transverse  furrow; 
the  colour  is  rather  dark  reddish,  with  the  legs  and  palpi  pale 
testaceous ;  the  palpi  are  moderately  long,  little  sinuate,  the 
peduncle  in  the  4th  joint  is  a  little  longer  than  the  club. 

Melbourne,  Vic;  one  specimen  (j)  only,  type  of  Dr.  Schaufuss. 
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Tliis  species  seems  to  be  common.  I  have  it  from  Parramatta, 
Sydney,  Windsor,  Tamworth  and  Clarence  River,  N.S.W. ; 
Melboome  and  Victoria. 

There  has  been  a  certain  amount  of  confusion  between  lineatusj 
King,  and  aniipodum,  Westwood.  The  Rev.  R.  L.  King  was  not 
quite  sore  that  his  lineaius  was  different  from  aniipodum,  and  he 
was  doabtfol  about  the  correctness  of  West  wood's  description  and 
figure.  I  hare  seen  no  type  of  aniipodum^  Westw.,  but  I  take 
it  for  granted  that  the  descriptions  and  figures  of  this  celebrated 
entomologist  are  perfectly  correct. 

This  confusion  is  illustrated  by  an  insect  which  I  found  in 
Reiche's  collection  :  it  had  two  lal^eLs  one  written  by  Reiche  and 
bearing  the  name  aniipodum:  the  other  in  a  writing  unknown  to 
me,  bat  likely  that  of  King  himself,  and  hearing  the  name 
linaaiuM,  King,  Parramatta.  This  insect  is  the  true  liiveaiut^ 
King. 

I  have  spedmens  of  the  same  species  which  I  received  from 
Dr.  D.  Sharp  under  the  name  of  iiruoJlu^j  King.  Mr.  8.  Reitter 
eonfoonded  the  two  species.  Dr.  Schaufuss  mistook  it  for  a  new 
species  and  described  it  again  under  the  name  of  fronVoJlt. 

PSELAFHC?    A?rnPODClI,  We^tWOr/d. 

Trans.  EnL  Soc.  \jxA.  iii.  ISv6.  p.  1*74,  PL  10,  fig.  •<. 

This  specifts  is  closely  allied  Uj  i\n^atu$.  King:,  but  very  different; 
the  colour  is  g«*nera]]y  lisrht-er,  the  antemue  and  pa] pi  an?  more 
elongate:  the  bead  i*  a  liitjc  -bort-er  and  r>njad*T,  the  longitudinal 
furrow  extends  a*  far  &!»  lb*-  vertex  and  frrid*  in  a  scwnfr what  refund 
large  depression,  but  it  df^^  dot  reafc^.b  :be  ii*ick:  tb*-  drtra  are 
shorter.  The  sise  i*'  a  trifl«e  lar^fr  -  *»W!irw#,  l-SO-2-00  mm-; 
autiprtduftL,  f  <*'>2-30  mm  ».  In  ib*-  ^  ib*r  meta-^i^mum  i«^  %lightlj 
depressed  in  ^h^  middle,  ili*-  i^>.»nd  ^eriTral  -^ment  '\msmtk,  in  the 
middle^  a  larce  lonzirudirialiT  oval*-  inipre?s*-ion. 

This  c^iecies  i%  much  rarer  iLill  /wt-wiftA*.  We*tw/»J  r»90orde  it 
from  Melbcrarxke;  I  ha^e  m.^ived  ii  from  Mr.  Lea  from  theT«eed 
aad  Clarenoe  Riverb.  N.S.W. 
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PSKLAPHUS  Leanl's,  n  sp. 

Sat  convex  us,  totus  rufus,  an  tennis  pedibusque  dilution  bus. 
Caput  elongatum  et  angustum,  buIco  longitudinali  lato,  inter 
oculos  abrupto,  lateribus  vix  ampliatis  et  vix  gibbosis,  in  vertioe 
impressione  parum  profunda,  minuta  et  subangulata.  Palpi 
maxillares  elongati,  articuli  quarti  parte  pedunculata  basaliclava 
fere  triplo  longiori.  Antennte  parum  elongatse,  articulis  sub- 
oblongis,  clava  triarticulata,  parum  conspicua.  Prothorax  sub- 
ovatus  antice  plus  attenuatus,  sulco  transverso,  arcuato,lato,  pamm 
profundo,  parte  basali  reticulata,  opaca.  Elytra  elongata,  basi 
attenuata;  humeris  vix  obliquis,  stria  suturali  alteraque  dorsali. 
Abdomen  elytris  brevius,  disperse  breviter  pubescens,  poetioe 
obtuse  acuminatum.  Metastemum  juxta  coxas  posticas  leviter 
depressum.     J.     Long.  1-70-1 '75  mm. 

This  species  differs  from  antipodum  by  the  head  being  more 
elongate,  hardly  dilated  between  the  eyes;  the  impression  on  the 
vertex  is  much  smaller,  the  maxillary  palpi  are  longer,  the 
peduncle  of  the  4th  joint  being  nearly  three  times  longer  than 
the  club. 

PsELAPnus  BREviPALPis,  Schaufuss. 
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F&BLAPHU8  TUBBBCCLIPRONS,  Il.sp. 

Sat  convezns,  totns  nifus,  antennis  pedibusque  dilutioribu.s, 
setis  aliquot  brevibas,  pallidis,  dispersis.  Caput  panim  elongatum, 
sulco  longitudinali  lato  sed  parum  profundo,  inter  oculos  abrupto, 
utrinque  tuberculo  acuto  et  in  vertice  medio  tuberculo  minuto. 
Palpi  valde  elongati,  graciles,  articuli  quarti  parte  pedunculata 
basali  claya  minuta  fere  quadruplo  longiori.  Antennae  parum 
elongatae,  articulis  3-6  latitudine  sua  vix  et  7-8  paulo  longioribus, 
9-10  oblongis,  11  subfusiformi.  Elytra  parum  elongata,  basi 
attenuata,  humeris  fere  nuUis,  lateribus  rotundatis,  stria  sutundi 
alteraque  dorsali.  Abdomen  elytris  subeequale.  Metastemnm 
convexum  inter  coxas  posticas  declive.     9.     Long.  1  *70  mm. 

This  species  is  shorter  than  the  preceding  ones;  the  cephalic 
furrow  is  very  shallow,  between  the  eyes  are  two  sharp  tubercles 
and  on  the  vertex  another  small  one;  the  maxillary  palpi  are  very 
long  and  slender,  with  the  club  small  ;  the  antennae  are  com- 
paratively short. 

Bridgetown,  W.A.  (Mr.  A.  M.  Lea). 

PSBLAPHUS    IN8IGXI8,  Schaufus& 

Tijds.  V.  Ent.  xxix.  1886,  p.  249;  hipuiirtalm^,  Schfs.,  loc.  cit. 
p.  252. 

I  have  the  types  of  the  two  above-named  species  and  I  cannot 
detect  the  slightest  difference  Ijetween  tliem.  The  head  is  rather 
broad,  with  the  longitudinal  furrow  sliallow,  ending  between  the 
eyes,  where  the  tubercles  are  replace<l  l»y  two  foveae:  the  palpi 
an*  long,  the  peduncle  of  tlie  4th  joint  is  nearly  twice  a8  long  an 
the  club:  the  antennae  are  short,  thick  and  the  prothorax  is  nearly 
exactly  hexagonal,  the  posterior  transverse  furrow  is  deep, 
interrupted  in  the  middle  by  a  fovea  which  is  carinate  on  each 
side,  the  lateral  foveas  are  strong;  the  elytra  are  less  attenuate  at 
base,  with  the  shoulders  oblique. 

Eastern  Creek,  K.S.W.:  Rockhampton,  Q. 
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PSELAPHUS    ELONGATUS,  U.sp. 

Elongatus  et  gracilis,  rufus,  pedibus  antennisque  dilutioribus. 
Caput  parum  elongatum,  suIgo  longitudiuali  parum  profunda, 
inter  oculos  abrupto  et  bifoveato,  vertice  convexo;  palpi  valde 
elongati,  graciles,  articuli  quarti  parte  basali  pedunculata  clava 
ovata  mediocri  vix  triple  longiori.  Antennae  parum  elongate  sed 
graciles,  articulis  omni>)us  sulx)blongis,  clava  parum  conspicoa. 
Prothorax  ovatus,  sulco  transverse  arcuato,  parum  profundo 
medio  interrupto,  foveis  late rali bus  validis.  parte  basali  minutis- 
sime  reticulata..  Elytra  elongata,  basi  attenuata,  lateribus  sub- 
obliquis,  humeris  nullis.  Ab<lomen  elytris  paulo  brevius,  leviter 
con  vex  um.  Metasternum  con  vex  um  postice  declive.  $.  Long. 
1'60  mm. 

This  species  has  the  head  very  much  like  that  of  itisignis^  but 
the  maxillary  palpi  are  much  longer;  the  antennae  are  not  very 
long  and  slender,  and  each  joint  is  longer  than  broad;  the  elytra 
are  much  longer,  the  sides  are  obli(iue,  and  there  are  no  shoulders. 

Tweed  River,  N.S.W.  (Mr.  A.  M.  Lea). 

PSBLAPHUS    CRAS8US,  n.sp. 

Totus  pallide  rufus,  setis  aliquot  pallid  is,  dispersis.  Caput  ante 
oculos    constrictum,    juxta   antennas   ampliatum,    inter    oculos 


}>i rjiiji (OHui n ,  vert k:**  ni w  1  Uy  1  at iori , con vexo, aiitmrsuui  liiiKl i o  f ] ^c  1  i vi 
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The  posterior  part  of  the  head  is  much  broader  and  more  raised 
4;kan  the  anterior  part;  the  antennae  are  thick  and  short. 
Australia  (without  locality). 

FSELAPHUS    LONGBPILOSUS,  Schaufuss. 

Tijds.  V.  Ent.  xxix.  1886,  p.  248. 

This  species,  together  with  the  following  one,  is  remarkable  for 
the  long  black  hairs  covering  the  body,  which  are  even  longer  on 
the  posterior  tibiae;  the  head  is  rather  long  and  narrow,  with  the 
furrow  extending  back  as  far  as  the  neck,  and  bears  no  tubercles, 
-but  two  obsolete  oblique  carinules  between  the  eyes;  the  palpi  are 
long,  slender  and  little  arcuate;  the  prothorax  is  broadest  in  front 
of  the  middle,  the  sides  are  somewhat  flattened  and  carinate,  the 
transverse  furrow  is  very  much  arcuate  and  interrupted  in  the 
middle  by  a  bicarinate  fovea;  the  elytra  have  a  strong  but  simple 
dorsal  stria. 

Rockhampton,  Q. 

I  know  only  the  type  specimen  of  Dr.  Schaufuss,  which  has  no 
antennie  left. 

PSBLAPHUS    PILOSUS,  n.sp. 

Leete  rufo-castaneus,  longe,  disperse  nigro-setosus.  Caput 
crassum,  inter  oculos  tuberculis  duobus  magnis,  sulco  longitudinali 
angusto,  profundo,  inter  oculos  abrupto,  vertice  parum  convexo. 
Palpi  elongati,  articulo  quarto  arcuato,  clava  cransa,  parte  basali 
pedunculata  clava  baud  triple  longiori.  Antennte  crassa^^  validse, 
articulis  latitudine  sua  paulo  longioribus,  9  breviter  obconico,  10 
brevissime  ovato,  11  raagno,  ovato,  acuminate.  Prothorax  bre- 
viter ovatus,  sulco  transverso  arcuato,  parum  profundo,  medio 
vix  interrupto.  Elytra  brevia  subtrigona,  lateribus  leviter 
rotundatis,  humeris  nullis,  stria  dorsali  minute  geminata. 
Abdomen  elytris  subsequale.     9.     Long.  210  mm. 

This  species  differs  from  the  preceding  one  by  the  head  being 
shorter  and  bearing  strong  tubercles;  the  palpi  are  more  arcuate; 
the  prothorax  is  much  shorter  and  regularly  ovate,  with  the  sides 
rounded,  not  carinate  ;  the  elytra  are  shorter,  with  a  finely 
geminate  dorsal  stria. 
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It  must  be  very  closely  allied  to  P.  gemincUiMy  Westwood, 
which  unfortunately  I  have  not  seen,  but  according  to  this 
author's  description  and  figure  the  antennie  are  much  more 
elongate  and  slender,  the  prothorax  bearing  three  well  marked 
foveas;  for  these  reasons  it  seems  to  me  evident  that  pUosua  is  a 
very  different  species. 

Bridgetown,  W.A.  (Mr.  A.  M.  Lea). 

Genus  Pselapuophus,  llaffray. 

Rev.  d'Ent.  1890,  pp.  137  and  139. 

This  genus  is  very  closely  allied  to  PaelaphiLs  and  differs  only 
in  the  following  points — head  broader  and  shorter;  maxillmiy 
palpi  much  shorter,  last  joint  fusiform  or  flagelliform,  with 
hardly  any  basal  peduncle,  the  long,  slender  basal  part  so  striking 
in  Pselapkus  wanting;  the  prothorax  more  cordate. 

It  has  been  confounded  by  Dr.  Schaufuss  with  CurctdianMum 
from  which  it  is  different. 

It  includes  Bryaxis  atritTetUris,  Westwood,  of  which  I  have  not 
seen  an  authentic  specimen,  but  I  have  received  several  times 
from  British  entomologists,  under  the  name  of  Bryaxis  cUrivnUriM^ 
Westw.,  insects  which  answer  exactly  to  the  description  and 
figure  of  Westwood,  and  belong  to  the  genus  PsdaphophtiB, 

This  genus  is  peculiar  to  Australia. 


Hill*.'  grttcilt'K^ 
I    I   laiituiltne 
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elytris  vix  latius,  longitudine  aequali,  segmento  primo  dorsali 
valde  transverse,  mediocri. 

$.  Trochauteribus  anticis  uodosis.  Metasternum  obsolete 
totum  longitudinaliter  depressum.  Segmenti  secundi  ventralis 
margine  apicali  medio  tuberculo  minuto  compresso  pnedito. 
Femoribus  incrassatis.     Long.  1  -80-1  '90  mm. 

Tliis  species  is  closely  allied  to  bicof&r,  and  the  difference  of 
colouration  would  be  of  very  little  value;  but  the  antennae  are 
longer  and  the  9-10  joints  obconic,  whilst  they  are  nearly  globose 
in  bicolor;  the  elytra  are  longer,  much  less  narrowed  at  the  base; 
the  alxloinen  is  longer  and  not  so  broad;  the  last  joint  of  the 
maxillary  palpi  has  no  trace  whatever  of  a  peduncle,  but  is  more 
elongate  and  more  cylindrical  than  in  hicolor,  but  not  flageUiform 
as  in  atriventris.     I  think  it  is  really  a  distinct  species. 

Clarence  River,  N.S.W,  (Mr.  A.  M.  Lea). 

I  have  a  specimen  from  Tasmania  which  does  not  differ 
materially,  yet  the  prothorax  is  a  little  more  regularly  ovate  and 
the  femora  are  stouter. 


Genus  CuRCULiONKLLUS,  Westwood, 

Trans.  Ent.  Soc.  Lond.  1870,  ii.  p.  127. 

This  genus  is  very  distinct,  having  the  maxillary  palpi  shorter, 
with  the  last  joint  nearly  cylindrical  ;    the  first  joint   of   the 
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CURCULIONBLLUS   8IMIP0LITUS,  Schaufuss. 

Tijds.  V.  Ent.  xxix;  1886,  p.  255. 

The  antennse  are  short  and  thick,  with  the  joints  nearly  trans- 
verse; the  dorsal  stria  is  simple,  not  geminate  even  at  the  base. 
The  unique  specimen  known  is  a  9. 

Rockhampton,  Q. 

CURCULIONBLLUS    RIPARIUS,  n.sp. 

Ferrugineus,  palpis  testaceis,  Itevis,  nitidus,  capite  prothoraceque 
minute  reticulatis  et  opacis  exceptis.  Caput  valde  elongatum, 
antice  attenuatum,  juxta  antennas  transversim  subnodosum,  sulco 
longitudinali  parum  profundo,  lato,  inter  oculos  abrupto  et  pro- 
fundiori,  in  vertice  obsoletissime  extenso.  Antennee  graciles, 
elongatae,  articulis  1**  longo,  cylindrico,  2  cylindrico  et  latitudine 
sua  longiori,  3-6  breviter  obconicis,  latitudine  sua  paulo  longiori- 
bus,  7-8  longioribus,  9-10  sexto  fere  duplo  longioribus,  11  maguo, 
suboblongo-ovato.  Prothorax  latitudine  sua  longior,  antice  plus 
postice  minus  attenuatus,  latitudine  maxima  ante  medium, 
lateribus  postice  nonnihil  sinuatus,  sulco  transverso  arcuato, 
obsoleto.  Elytra  parum  elongata,  lateribus  leviter  arcuatis  et 
humeris  perparum  obliquis,  stria  dorsali  basi  geminata. 

^.  Metasternum  valde  sulcatum  et  utrinque  longitudinaliter 
gibbosum ;  segmento  2^  ventrali  medio  valde  gibboso ;  tibiis 
anticis  intus,  pone  medium,  leviter  emarginatis  et  arcuatis. 

9.  Metasternum  minus  sulcatum  et  gibbosum,  segmento  ultimo 
(lorHali  apice  leviter  obtuse  producto;  trochanteribus  intermediis 
apice  minute  spinosis.     Long.  1*90  mm. 

Tweed  River,  N.S.W.  (Mr.  A.  M.  Lea). 

Genus  Tyraphus,  Sharp. 

Trans.  Ent.  Soc.  Lond.  1874,  iv.  p.  489. 

This  j^enus  is  very  distinct  owing  to  the  maxillary  palpi  which 
arv  short,  thick,  with  the  last  joint  more  or  less  triangular  and 
rounded  at  apex. 
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It  is  more  abundant  in  Australia  than  anywhere  else,  but  is 
found  also  in  Tonkin,  Manila  and  Sumatra. 

I  have  described  one  species  as  coming  from  Brazil,  but  very 
likely  the  indication  of  locality  is  erroneous  and  the  insect  comes 
from  Australia.  I  will  include  it  therefore  in  the  following 
synopsis : — 

A  2.  Prothorax  smooth  and  shining. 

B  2.  Transverse  basal  furrow  of  the  prothorax 
much  interrupted  in  the  middle  by  a  strong 
fovea;  lateral  foveas  strong;  antennae  short, 
joints  transverse,  9-10  larger,  very  trans- 
verse, last  one  not  longer  than  the  two  pre- 
ceding ones  together  and  very  obtuse  at  apex; 
last  joint  of  the  palpi  triangular,  rounded 
at  apex— Rockhampton proporiioncUis,  Schls. 

B  1.  Transverse  furrow  of  the  prothorax  hardly 
interrupted,  the  median  fovea  being  hardly 
visible. 

C  2.  Rather  convex,  prothorax  irregularly  ovate, 
being  broader  in  front,  but  the  sides  are  well 
rounded;  antennaa  not  very  thick,  joints  3-8 
moniliform,  9-10  broader  and  transverse,  11 
regularly  ovate;  dorsal  stria  simple,  even  at 
the  base— Australia Howitti,  King, 

CI.  Rather  flat,  prothorax  nearly  cordate,  a  little 
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O  1.  Rather  convex  and  ovate;    antenn»  not  so 

thick,  joints  3-8  moniliform,  little  transverse; 

9-10    larger,    more    transverse;    11    much 

broader,     ovate-acnminate ;     dorsal     stria 

nearly  entirely  geminate— Tam worth,  Wind- 
sor      rugicolltJ*,  n.sp. 

B  1.  Antennsd  much  longer  and  more  slender,  with 

all  the  joints,  or  at  least  9-10,  quadrate. 
C  2.  Joints  of  the  antennae  3-8  a  little  transverse, 

9-10  quadrate,   11   ovate,  rather  elongate: 

head  flattened  and  enlarged,  rounded  between 

the  eyes,  longitudinal  furrow  narrow,  ending 

between  the  eyes,  where  are  two  fovea  very 

approximate  ;    prothorax  cordate,  with  the 

transverse  furrow  very  obsolete — Adelaide...     ttolnrinm,  Schfs. 
C  1 .  Antennie  longer  and  slender,  joints  3  obconic, 

4-8  quadrate,  9-10  longer  than   broad,   11 

oblong-ovate;  head  not  so  flattened  and  not 

so  broad— Clyde  River nm^i/tcarM,  Schfs. 

Tyraphus  BUGicoLLis,  n.sp. 

Cinnamomeus,  capite  prothoraceque  subtilissime  reticulatis  et 
sulx>pacis,  setis  aliquot  ochraceis,  sparsis.  Caput  ante  oculos 
I'longatum  et  parallelum,  sulcatum,  inter  oculos  leviter  amplia- 
tum,  late  impressum  et  fundo  foveis  duabus.  Oculi  magni. 
Palpi  maxillares  crassi,  articulo  ultimo  rotundatim  securiformi. 
Antennae  crassae,  articulis  1®  magno,  2  ovato,  3  brevissime 
olxjonico,  4-8  transversis,  9-10  paulo  majoribus,  transversis,  11 
magno,  ovato.  Prothorax  subcordatua,  lateribus  obtuse  carinatus, 
foveis  lateralibus  sulcum  obsoletissimum  longitudinalem  emit- 
tentibus,  sulco  dorsali  transverso  obsolete,  fovea  media  lata  sed 
obsoleta.  Elytra  latitudine  sua  longiora,  subconvexa,  lateribus 
suhrotundatis,  humeris  bene  notatis,  stria  dorsali  arcuata, 
niinutissime  geminata,  margine  postica  nigro-setosa.  Metaster- 
num  late  sed  parum  profunde  longitudinaliter  impressum.  Ijong. 
1  -50  mm. 

This  species  is  closely  allied  to  planus,  Sharp.  The  antennsB 
are  not  quite  so  thick,  the  head  is  a  little  longer,  the  lateral  foveie 
arc  smaller  and  not  so  deep;  the  elytra  are  much  more  convex  and 


208 


AUSTRALIAN  PSBLAPHID.K, 


rounded  on  the  sides,  with  the  dorsal  stria  bearing   outside  a 
second  stria  exceedingly  fine,  but  distinct. 

Tamworth  and  Windsor,  N.S.W.  (Mr.  A.  M.  Lea). 

Tribe  CTEVIBTINI. 
Genus  Ctexisophus,  n.g. 

This  new  genus  is  closely  allied  to  CtenisteSf  but  differs  in  tlie 
following  points — body  more  robust,  broader  and  shorter;  the 
last  joint  of  the  maxillary  palpi  is  transverse  or  transversely 
globase  and  provided  externally  with  a  long  appendage,  its 
internal  apical  angle  is  more  or  less  sharp  and  pronded  with  a 
very  small  appendage;  in  the  under  face  of  the  head,  close  to  the 
neck,  is  a  strong  transverse  carina  ended  on  each  side  by  a  long, 
sharp,  more  or  less  curved  spine,  distant  from  the  eyes  and  quite 
independent  of  them;  the  antennae  of  the  ^  have  a  long  club  of 
four  joints,  but  this  club  is  always  much  shorter  than  in  CtenisieSj 
and  is  hardly  as  long  as  the  half  of  the  antenna. 

Gtenisophus  resembles  much  more  Desimia  (from  Europe  and 
Asia)  and  Ctenisis  (from  America),  but  in  those  two  genera  the 
last  joint  of  the  maxillary  palpi  is  not  transverse,  but  oblong- 
ovate  and  strongly  acuminate,  and  the  infracephalic  spines  are 
not  distant  from  the  eyes  but  inserted  on  the  inferior  margin  of 
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basi  curvato,  apice  curvatim  incrassato,  3  latitudine  sua  maxima 
baud  longiori,  lateribus  curvato  et  extus  ante  medium  producto 
et  sat  lonj^e  appendiculato,  4  paululum  minori,  triangulari,  lateri- 
bus curvatis,  angulo  iiiterno  apicali  obtuso,  minutissime  appendi- 
oulaU),  angulo  externa  leviter  producto  et  longe  appendiculato. 
Protborax  transversus,  lateribus  rotundatus,  subiuqualiter  antice 
ct  postice  attenuatus,  fovois  lateral ibus  minutis,  media  brevi 
simplici,  disco  a3quali. 

(J.  Antenna*  elongata*,  graciles,  articulis  3-7  latitudine  Kua 
paulo  longioribus,  8-10  longitudine  lequalibus  sed  latitudine 
crescentibus,  8  latitudine  sua  duplo  longiori,  1 1  decimo  crassiori, 
decimo  et  nono  simul  sumptis  paulo  breviori,  irregulariter  ovato, 
ad  apicem  incrassato,  obtuse  acuminato;  segmento  3  ventrali  late 
transversim  impresso,  istae  impressionis  margine  erecta. 

9.  Antenme  breves,  graciles,  articulis  3-8  latitudine  sua  paulo 
longioribus,  9  prrecedenti  vix  longiori,  10  nono  fere  duplo  longiori, 
paulo  crassiori,  1 1  magno,  ovato,  decimo  triple  longiori.  Long. 
1-40-1 -60  mm. 

Tasmania;  Australia;  Port  Augusta,  8. A.;  Swan  River,  W.A.; 
Melbourne,  Vic. 

Tlie  antenna;  vary  to  a  certain  extent,  tbe  joints  of  the  club 
being  more  or  less  elongate  (more  elongate  in  the  specimens  from 
Tasmania),  but  all  the  other  characters,  and  more  especially  the 
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Q.  Antenuarum  articulis  3-7  latitudine  sua  longioribus,  7 
cseteris  longiori,  8-9  quadratis,  10  majori,  fere  quadrato,  II 
magno  oblongoovato,  ad  apicem  leviter  incrassato,  duobus  pne- 
cedentibus  simul  sumptis  longiori.     Long.  1  -50  mm. 

Swan  River,  W.A.  (Mr.  A.  M.  Lea). 

Ctenisophus  vernalis  (?),  King. 

Trans.  Ent.  8oc.  X.S.W.  i.  1863,  p.  40;  2»  h^speri^  King,  /.<:., 
p.  40. 

I  have  no  t3'pe  of  %^ernali».  Mr.  King's  description  is  very 
short;  it  is  possible  that  the  true  vernalis  may  be  another  insect 
than  the  one  I  consider  as  being  so  and  whose  description  follows. 

Head  narrower  tlian  in  tlie  other  species,  with  the  sides  nearly 
parallel  between  the  eyes,  wliich  are  very  large;  fovese  nearly 
transverse  ;  maxillary  palpi  rather  elongate,  resembling  those  of 
Kreuftleri,  l)ut  shorter,  joints  2  angulate,  3  a  little  longer  than 
broad,  the  external  expansion  which  is  very  acute  and  long, 
situated  a  little  before  the  middle,  the  upper  part  of  the  joint 
nearly  cylindrical,  the  appendage  very  long ;  the  4th  large. 
triangularly  transverse,  the  outside  and  inferior  margins  curved 
and  convex,  the  upper  one  curved  but  concave,  with  the  internal 
apical  angle  acute  and  sharp  and  having  a  very  short  appendage, 
the  external  one  inuob  produced,  with  a  lon;;^  njiprncfafre :   pn^- 
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The  rather  numerous  species  raiij^e  from  Xorth  America  to- 
Japan,  and  occur  also  in  Tndo-Malay  region,  Africa  and  Australia. 

Tmbsiphorl's  KiN(iii,  Macleay. 

Trans.  Ent.  Soc.  N.S.W.  1873,  ii.  p.  151. 

This  is  a  fine  insect;  the  head  and  prothorax  are  densely  rugoso- 
punctate;  the  elytra  are  much  less  punctate,  more  especially  in 
the  depressions  which  are  nearly  smooth,  the  abdomen  is  more 
evenly  punctate  than  the  elytra;  in  the  ^  the  9th  antennal  joint  is 
rather  ol)Conical,  10th  more  cylindrical,  but  emarginate  beneath, 
11th  large,  subglobose,  and  somewhat  gibbose  beneath  in  the 
middle;  in  the  9  9th  and  lOth  are  similar  to  each  other  and  more 
regularly  subovate,  11th  is  a  little  larger  and  ovate. 

Gayndah,  Q.;  Brigham  [?  Brisbane];  N  S.  Wales. 

TxMEsiPHORUs  Macleayi,  King. 

Trans.  Ent.  Soc.  N.S.W.  i.  18G3,  p.  40;  1864,  p.  102:  SinteeO!^ 
carinatus  (?)  Westw.,  Trans.  Ent.  Soc.  Lond.  1870,  p.  130;  Thet*. 
Ent  Oxon.  PI  4,  f.  10. 

I  do  not  know  this  species,  which,  accoi-ding  to  Macleay,  iR 
lighter  in  colour  and  not  so  rough  nor  so  strongly  sculptured  as 
Kingii. 

This  species  is   probably  identical    with  Sintect-es   carttuUus^ 
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nxorded  again.  In  any  case  Sint^cfes  rarhtattm,  Westw., 
l>el(mgs  to  the  genus  Tm^siphoru*,  the  figure  and  the  description 
leaving  no  doubt  about  it. 

Tm£siphorus  POKMiciNus,  Macleav. 

Trans.  Ent.  Soc.  N.S.W.  ii.  1863,  p.  370. 

I  received  from  Mr  Lea  two  specimens  which  he  considers  a> 
CO  types  of  T.  formicnius^  Macl.  The  punctuation  is  dense,  tine, 
and  rugose  on  the  head  and  prothorax  which  are  opaque,  on  the 
elytra  and  the  abdomen  it  is  not  rugose  and  not  so  dense;  the 
pulx^scence  is  rather  long  and  fine;  the  last  joint  of  the  maxillary 
palpi  is  shorter  and  more  rounded  externally;  the  joints  of  the 
antonme  4-S  are  more  and  more  transverse,  9-10  much  larger, 
nearly  transverse,  with  the  sides  a  little  rounded  and  both  of  the 
s^inie  size,  the  llth  is  ovate,  acuminate,  not  truncate  at  the  base; 
the  prothorax  has  the  disc  evenly  rounded  and  the  sides  not 
sinuate,  the  fove«e  are  much  smaller:  the  carinie  on  the  elytra  are 
more  obsolete  and  shorter;  the  carinas  of  the  abdomen  are  much 
smaller  and  conspicuous  only  on  the  first  segment  and  on  the  base 
of  I  he  second  one;  the  metastemum  and  the  second  ventral  seg- 
ment are  only  a  little  depressed  in  the  middle:  in  the  $  the  10th 
joint  of  the  antenna?  is  somewhat  notched  in  the  middle  beneath; 
the  metastemum  and  ventral  segment  more  impressed. 

TmKSIPHORUS   TERMITOPUILU8,  n.sp. 

Cjistaneus,  nitidus,  elytris  dilutioribus,  brevissime  et  rude 
oohraceo-pubescens.  Caput  grosse  et  confertim  punctatum,  antice 
att<'nuatum,  f route  sulcatum,  inter  oculos  foveis  duabus  magnis, 
i(Mn{)oribus  pone  oculos  acute  prominentibus.  Palpi  testacei, 
ariioulis  2  apice  incrassato,  3  sulx)blongo,  medio  extus  leviter 
(lilatato,  ambobus  longe  append iculatis,  4  prtecedenti  hand  longiori, 
a}»ioe  intus  valde  et  longe  acuminato,  extus  rotundato.  Antennie 
vali<lie,  crass*,  compactse,  cylindricie,  absque  clava,  et  apice  vix 
1  rassiores,  articulis  I  magno,  2  subquadrato,  3  paulo  longiori, 
sul)ol)conico,  4  latitudine  sua  vix  longiori,  5  paulo  longiori,  G  fere 
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transverse,  7  quadraU),  8  transverso,  9  praecedenti  duplo  longiori, 
10  nono  paulo  longiori,  11  longiori,  basi  truncato,  paulo  crassiori, 
obtuse  acumiuato.  Prothorax  grosse  sed  non  confluenter 
punctatus,  capite  et  latitudine  sua  longior,  anlice  sat  abrupte 
attenuatus,  lateribus  ante  medium  rotundatus,  dein  ad  apicem 
sinuato-angustatus,  disco  pone  medium  gibbosus  et  obtuse  tuber- 
culatus,  ante  basin  fovea  subelongata,  foveis  lateralibus  magnis. 
Elytra  grosse  sed  disperse  punctata,  latitudine  sua  longiora  et 
basi  leviter  attonuata,  huni(?ris  obliquis,  elevatis,  et  obtuse 
carinatis,  disco  utrinquo  carina,  valida,  recta  et  subintegra. 
Abdomen  densius  punetatum,  elytris  longius,  lateribus  late  et 
alte  marginatum,  segmentis  duobus  primis  dorsalibus  utrinque 
obtuse  carinatis  1°  apice  medio  obtuse  prominenti,  2  medio 
tuberculo  magno,  ova  to,  obtuso,  3  apice  obtuse  pnxlucto.  Pedes 
validi,  tibiis  anticis  leviter  incurvis  et  medio  extus  crassioribus, 
intermediis  subrectis,  apice  leviter  incurvis,  posticis  \'ix  incurvis. 

(J.  Metasternum  lat<^  et  profunde  impressum  utrinque  longi- 
tudinaliter  obtuse  carinatum,  segmentis  ventralibus  2  medio  valde 
et  profunde  impresso,  margine  postica  emarginata,  3  toto  medio 
ovatim  impresso,  postice  leviter  emarginato,  4  et  5  transversim 
minus  impressis,  6  me<]io  longitudinaliter  et  leviter  impresso,  istis 
impression ibus  fuiido  Iwvibus  ;  tibiis  intermediis  -apice  magis 
incurvis. 
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Genus  Hamotopsis,  n  g. 

Crassus.  Antennae  basi  distantes,  crassa;,  clava  conspicua, 
triarticulata,  articulo  ultimo  magno.  Palpi  maxillares  magni, 
articulis  T  minuto,  attamen  conspicuo,  2  multo  majori  et  crassiori, 
sulx;ylin(lrico.  intus  medio  subemarginato,  3  minutissimo,  sub- 
triangulari,  4  maximo,  irregulariter  subgloboso,  basi  oblique 
truncato,  extus  rotundato,  intus  subrecto,  simplici,  baud  canali- 
culato,  tantummodo  depresso,  apice  intus  foveola  rotundata 
apj>endicem  membranaceum  ferenti.  Prothorax  foveis  tribus 
sulci )  transverso  junctis  ornatus.  Elytra  brevia.  Abdomen  sub- 
eiongatuiu,  late  marginatum,  segment  is  sub%qualibus.  Coxis 
intermediis  baud  contiguis,  posticLs  distantibus ;  trochanteribus 
anticis  brevibus,  intermediis  elongatis,  posticis  subelongatis; 
larsoruni  articulis  tribus,  V  minutissimo,  2  subconico  3  pnecedenti 
ft're  duplo  longiori,  unguibus  binis  a^qualibus. 

This  genus  is  very  closely  allied  to  Ilamotns  from  America, 
and  more  especially  to  the  subgenus  Psendohaniotus,  from  which 
it  (litfers  only  by  the  maxillary  palpi;  in  llamolus  the  1st  joint 
is  invisible,  the  2nd  is  long,  more  or  less  conical,  the  4th  one  is 
more  or  less  sulcate  inwardly.  In  Hamotopsis  the  first  joint  of 
the  maxillary  palpi  is  rather  long  and  subconical ;  the  2nd  is 
abruptly  thick  and  cylindrical  but  a  little  bent  with  the  internal 
margin  sinuate;  the  3rd  one  is  still  smaller  than  in  Hanwiiis;  the 
4th  one  has  no  groove,  but  is  only  flattened  inwardly,  and  at  the 
ap(*x  there  is  inwardly  a  fovea  in  which  the  membranaceous 
apjMMidage  is  inserted. 

Hamotopsis  aistralaslf.,  n.sp. 

(Plate  X.,  figs.  7  and  8.) 

Oblongus,  ferrugineus,  elytris  castaneis,  palpis  rufis,  sat  dense 
>o<l  broviter  fulvo-setosus,  disperse  «*t  ol)soletissime  punctatus. 
(  aput  d<»planatum,  latitudine  sua  longius,  ante  oculos  sat  abrupte 
att<'nuatum,  inter  oculos  anterius  foveis  duahus  validis,  sub- 
ol>loni;is   et    in    fronte   medio    fovea   altera   minori,    sulciformi. 
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AntennjB  crassie,  validiv,  articulis  1  rnagno,  cylindrico,  2  paulo- 
minori,  quadrate,  3-8  transversis,  9-10  majoribus,  vix  transversis, 
11  rnagno,  duobus  pnecedentibus  longiori  et  latitudine  sua  maxima 
paulo  longiori,  irregular! ter  pyriforiui,  extus  oblique  truncate  et 
apice  obtuso.  Prothorax  capita  latior  et  longitudine  subiequalis, 
antice  attenuatus,  latitudine  maxima  ante  medium  sita,  lateribus 
subrectis,  foveis  tribus  subajqualibus  sulco  transverse  parum 
profundo  unitis,  basi  ipsa  carinula  brevi  longitudinal!  pnedita. 
Elytra  longitudine  sua  paulo  latiora,  basi  att^nuata,  humeris 
obliquis  et  not^itis,  basi  foveis  duabus  ma«:ni8,  stria  suturali 
integra,  sulco  dorsali  brevissimo  et  difluso.  Abdomen  elytris 
multo  longius,  segmentis  inter  se  tTqualibus,  1  et  2  basi  medio 
longitudinaliter  carinatis.  Metasternum  medio  longitudinaliter 
depressum.  Pedes  validi,  femoribus  parum  incrassatis  ;  tibiis 
vix  incurvis.     9.     Long.  2oO  mm. 

Clarence  River,  N.S.W.  (Mr.  A.  M.  T^a). 


Genus  H  a  m  o  t  u  L  u  s,  Schauf  uss. 

Tijds.  v.  Ent.  xxx.  p.  108. 

This  genus  has  been  created  by  Dr.  Schaufuss  for  his  Bryaxis  ■ 
charnceleon  from  Australia;  it  includes  Tyriis  mntandiis.  Sharp, 
from  New  Zealand,  and  also  another  new  species  from  Australia. 

It  respinljle*^  l/afnot^fti,  but  it  differs  much  in  the  sliiipe  uf   ili 
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deplanatuni  et  %*ertice  transversim  convexum,  inter  oculos  anieriuN 
foveis  duabas  magis  inter  se  quam  ab  oculis  distantibus,  juxta 
tul>erculuin  frontalem  tnberculis  duobus  minatis,  pamiu  distanti- 
1)11  >i,  tuberculo  frontali  leviter  transTerso  et  obeM>lete  diW^i. 
Oculi  masnii.  Antennae  valids  elongatie,  basi  distantesi,  articulis 
I '  niajori,  2®  subcylindrico,  latitudine  sua  longiori  et  cjeteris 
tt»rtiori.  3  obconico,  4>6  latitndine  sua  paululum  lonsrioribus,  7 
i|iKulrato,  S  subtransverso,  clava  mairna  triartieulata,  9  leWt«r 
trans vers4>  et  paululum  obliqua  10  inajori,  subi|uadrato,  apice 
ohliquoet  augnlo  apicali  extemo  producto,  II  prseoedenti  angusti- 
ori,  uvatu.  Prothorax  nonnihil  trausversus,  capite  latiur,  antice 
val<le  attenuatus,  piwtice  lateribus  subrectis,  foveis  tribus  quaruni 
inetlia  iiiulto minori  sulco  transverso  junctis.  Elytra  subquadrata, 
oonvfxa,  l>asi  vix  attenuata,  IiumerLs  subrotundatis  et  notatis. 
\nisi  fuveis  duabiis  magnls,  stria  suturali  Integra,  sulco  dorsali 
tiHMiio  abbreviato.  Abdomen  breve,  convexuni,  marginatum, 
sc^rinento  1^  dorsali  paulo  majori  et  basi  transversim  profunde 
iiupresso  Metastemum  altiim,  subcordatum,  late  deplanatum. 
S'ijinento  ventrali  ultimo,  apice  profunde  bisinuato,  oblonge 
foveato.  Pedes  validi,  femoribus  sat  incrassatis,  tibiis  omnibus 
lid  apicem  leWter  incurvis  et  apice  minutissime  calcaratis.  ^. 
1^)11^.  1-90  mm. 

This  species  differs  much  from  L-hamcfUon^  Schf5».,  which  has 
the  antennse  simple,  the  head  without  tubercle,  the  elytra  much 
more  attenuate  at  base,  with  a  well  marked  and  much  longer 
<l«)rsal  stria. 

Forest  Keefs,  N.S.W.  (Mr.  A.  M.  Lea). 

Genus  L  K  A  N  Y  M  u  s,  i\.^. 

<  )l>loiigus,  tuberculo  antennario  lato,  antenna?  basi  di^tantes. 
eioiigata*,  clava  triarticulata ;  maxillamm  cardino  proniinenti, 
au;;ulo  iiiferiori  extenio  longe  spinoso:  jialpi  maxillares  magni, 
artiiulis  1  minuto,  2  magno,  securiformi,  in  angulo  inferiori 
pnKM'ssu  longo,  incurvu  et  apice  penicillato,  pnx'essu  altero  medio, 
breviori,  recto,  penicillato,  pr«e<Hto,  3  ail  angulum  secundi  super 
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num  iiiserto,  basi  pyriformi  et  processu  apice  penicillato,  loiigis- 
simo,  praeclito,  4  in  secundum  flexo,  transvcrso,  apice  valde  subulato 
et  acuminate,  infra  medio  angulato  et  processu  lougo  penicillato 
prtedito.  Prothorax  ovatus.  Abdomen  late  marginatum,  seg* 
mento  1"^  dorsali  caeteris  multo  majori,  ventralibus  7^62 
instructnm,  2  ventrali  caeteris  parum  majori  (^  sexto  apice  pro- 
funde  angulato-emarginato  et  7''  minuto,  rhomboidali).  Coxae 
posticse  valde  distantes.  Prosterni  lateribus  infra  (epistemis) 
anterius  productis.  Trochanteribns  anticis  et  posticis  parum 
elongatis,  intermediis  elongatis,  tarsis  gracilibus,  elongatis;  ungai- 
bus  binis  mediocris,  ajqnalibus. 

This  new  genus  resembles  Didinioprorciy  but  is  very  different; 
the  construction  of  the  maxillary  palpi  is  most  extraordinary,  and 
bears  some  analogy  to  the  same  organ  in  another  Australian 
insect,  Schistodactylus  phantaiima,  Uaffr.,  which  in  every  other 
resi)ect  is  exceedingly  distinct. 


Leaxymus  palpalis,  n.sp. 

(Plate  x.,  figs.  5-6.) 

Totus  ferrugineus,  antennis  ad  apiceni  nigrescentibus,  palpis 
testaceis,  nitidus,  parce  nigro-pubescens.     Caput  latitudine  sua 
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fundo  oblonge  foveatum,  juxta  coxas  intermedias  trans»versiin 
carinato-elevatum,  ista  carina  utrinque  in  cornu  div^aricata  ;  seg- 
mentis  ventralibus  sexto  basi  impresso  apice  angulatim  emar- 
"[inato,  7  minuto,  transversim  rhomboidali;  pedium  anticonim 
trochanteribus  basi  et  femoribus  basi  minute  sed  longe  spinosis, 
tibiis  apice  leviter  incurvis,  femoribus  incrassatis,  intermediorum 
femoribus  incrassatis  et  infra  medio  obtuse  angulatis,  tibiis 
leviter  incurvis  et  apice  minute  calcaratis,  posticorum  femoribus 
leviter  incrassatis,  tibiis  elongatis  et  subrectis. 

$.  Prostemi  episternis  obtuse  productis;  metasternum  simplex; 
pedium  anticorum  trochanteribus  et  femoribus  validius  spinosis, 
intermediorum  trochanteribus  basi  et  femoribus  basi  spinosis. 
Ix>ng.  2  40-2-70  mm. 

Clarence  and  Tweed  Rivers,  X.S.W.  (Mr.  A.  M.  Lea). 

Genus  Didimoproka,  Rafiray. 

Rev.  d'Ent.  1890,  p.  148. 

I  had  established  this  new  genus  for  Tynis  Victoria?^  ^^^^^  ^"^ 
it  is  very  different  from  Ti/riis,  which  has  no  representative  in 
Australia.     There  are  several  new  species  of  these  tine  insects. 

A  2.   Prothorax  smooth,  hardly  punctate. 

U  2.    Posterior  tibiie  J*  with  a  strong  ante-aptcal  spur. 

('•2.   Spur    very   strongly   compressed;   joint?    of    the 

antennae  8-10  transverse  in  the  ^ Vietorvp^  Kini^ 

(M.  Spur  hardly  compressed;  joints  of   the  antenna* 

8-10  square  in  the  cT nrmata^  n.sp. 

\^  1.  I'osterior  tibisB  without  ante-apical  spur,  but  pro- 
vided with  a  8tn>ng  basal  tooth  and  another 
median  one.     cT- Lcawa,  n.sp. 

A  1.    Prothorax  strongly  puncture<l  and  even  rugose. 

K  2.  .I(»ints  of  the  antenna)  9-10  square;    punctuation 

of  the  prothorax  strong,  but  simple punrtirolfiM,  n.sp. 

H  1.  Joints  of  the  antenniv  9-10  transverse;  punctua- 
tion of  the  prothorax  very  strong,  confluent  and 
rugose ditnidiata^  u.pp. 
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l.)ll)IMOPKOUA    VlCTOKKK,  King 

Tifras  ViHoruf,  King,  Trans.  Ent.  Sou.  X.S.W.i    1865,  p.  16S. 
(Plate  X.,  fig.  39.) 

Oblonga,  nigro-picea,  antennis  pedibusqueca8taneis,elytris  rr.l>n>- 
castanois  (in  $  basi  infuscati.s),  palpis  testaceis,  piil>e  castaiiea. 
Caput  latitudine  sua  longius,  tuberculo  antennaiio  elon/^ato  et 
valdo  silicate,  basi  foveato,  foveis  duabus  alteris  magis  inter  se 
(|uara  ab  oculis  distantibus.  Antenna*  validit',  articulis  l*"'  inajori, 
2  qnadrato,  3  siibobconico,  4-5  elongato-quadratis,  6  si  mill  Jied 
angustiori,  7  sulxiuadrato,  cjtteri.s  in  utr(K]ce  .sexu  diversis. 
Prothorax  oblongus,  antice  posticeque  angustatus,  lateribus 
rotundatus,  foveis  lateralibns  magnis,  media  ante  basali  oblonga. 
Elytra  latitudine  sua  longiora,  tid  bjisin  attenuata,  httnieris 
•obliqiiis  et  notatis,  suloo  dorsali  obsoleto  ot  brevissimo.  Alxlomen 
elytris  longius,  con  vex  inn. 

(J.  Antennariim  articulis  8  transverso,  9  transverse,  octo  diiplo 
latiori,  10  transverso  majori,  angulo  interno  apicali  producto, 
arabobus  infra  deplanatis,  11  magno,  ovato,  basi  truncato,  infra 
biwi  oblique  irapresso.  Metasternum  convexiim,  late  nee  profnnde 
longitudinaliter  impressum.  Segmentis  ventralibus  4  medio 
depresso,   5    impresso,   0    foveato.       Trochanteribua   iutermediis 
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DlDIMOPKORA    AKMATA,  n.Sp. 

Friucodeiiti  simillima,  fliffert  elytris  breviorihus  et  basi  minus 
;itt«*iiuatis,  abdomine  castaneo. 

(^.  Ant^niiHB  niinores,  articulis  4-7  sul>cyliiidricis,  latitudine 
sua  longioribus,  8  et  9  quadratis,  9  pnvjce<leiiti  duplo  majori,  10 
rnajori,  vix  trans  verso,  1 1  ovato.  Metasternum  medio  irregulariter 
iinpresso,  juxta  coxas  intermedias  medio  tulierculo  aurantiaco 
fjisi'ii'ulato,  utrinque  fovea  ma^na  et  tuberculis  duobus.  Segmen- 
tis  vciitralibus  5  medio  transversim  impresso  et  utrin<iue  tubercu- 
lato,  G  medio  depi-esso,  utrinque  profunde  foveato  et  valde  convexo, 
7  r}i()in>)oidali,  magno,  ultimo  dorsali  aroiiatim  carinato;  trochan- 
tfribus  intermediis  medio  dente  breviori  compresso,  acuto,  posticis 
basi  (lente  brevi  leviter  recurvo  pra^ditis;  tibiis  intermediis  apice 
minuU?  calcaratis,  posticis  ante  apicem  calcare  longo,  vix  compresso 
annatis.     Long.  2*50  mm. 

Tlut  $  is  not  known  and  will  very  likely  prove  to  l>e  very 
I  loscly  similar  to  the  $  of    ViHorin . 

(^lyde  Hiver,  N.S.W. 

DlDIMOPKORA  Leaxa,  n.sp. 
(Plate  x.,  tig.  3S.) 

<>l»longa,  capite  prothoraoeciue  nigris,  abdomine  antennis  pedi- 
biis<jin?  ferrugineis,  elytris  rubris,  pube  brunnea.  Caput  latitudine 
sua  longius,  tub<»rculo  antennario  lato  et  valde  sulcato,  inter 
o<uli)s  foveisduabus  inter  se  et  ab  oculis  subaMjualiter  distantibus, 
|M>sti(Nr  in  vertioe  medio  foveola  minuta  singula.  Ant^nnsd 
valid  i\  articulis  V  magno,  2  <iuadrato,  3  subconico,  4  quadrato, 
•')  (>  suljcylindricis  et  paulo  longiuribus,  7  paulo  breviori,  8  leviter 
traiisverso,  cieteris  in  utroquo  sexu  diversis.  Prothorax  disperse 
•  i  vix  perspicue  punctatus,  oblongus,  antice  plus  postice  minus 
attenuatus,  lateribus  medio  rotundatis,  foveis  lateralibus  magnis, 
in<»dia  obhmga.  Elytra  latitudine  sua  longiora,  Imsi  leviter 
att<Miuata,  humeris  rotundatis  et  notatis,  sulco  dorsali  obsolete  et 
bn»\i.     Alxlomen  elytris  longius,  convexum. 
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$.  Antennaruin  articulis  5  paulo  latiori,  7  subobconico,  ^>  leviter 
trans  verso  et  intus  apice  leviter  prod  uc  to,  9  magis  transverse  et 
producto,  10  transverso,  minus  producto,  11  oblongo,  infra  basi 
fovea  magna.  Metasternum  late  depressum,  segmentis  ventrali- 
bus  5  vix  impresso,  6  convexo,  7  ovali.  Trochant^ribus  inter- 
mediis  dente  maximo,  compresso  et  acuto  armatis,  coxis  posticin 
et  trochanteribus  basi  obtuse  productis;  tibiis  intermediis  apic« 
minute  calcaratis,  posticis,  basi  intus  dente  maximo,  lato,  com- 
presso,  laminiformi,  apice  obIi(iue  truncato  et  ad  medium  dente 
altero  apice  truncato  et  intus  fasciculato  pra>ditis. 

$.  Antennarum  articulis  siniplicibus,  9-10  trans versis,  11 
ovato ;  segmentis  ventralibus  5  arcuatim  apice  emarginato,  6 
transverso,  ultimo  dorsali  producto,  triangulari,  parte  inferiori 
deplanata.     I^ng.  (J.  ;j-40-3-60;  $.  2-90-:i-20  mm. 

This  species  differs  from  the  preceding  ones  by  the  antenna! 
tubercle  broader  and  shorter,  and  the  scattered,  hardly  visible 
punctures  of  the  prothorax. 

Clarence,  Tweed,  and  Richmond  Rivers,  N.S.W.  (Mr.  A.  M. 
Lea). 

DiDIMOPUORA    PTTNCTICOLLIS.  n.sp. 

(Plate  X.,  fig.  37.) 


BY    A.    R AFFRAY.  225 

$.  Metasterniim  juxta  coxas  intermedias,  antice,  profunde 
bifoveatum,  istis  foveis  carina  transversa  antice  limitatis  et  inter 
istam  carinam  et  coxas  intermedias  penicillis  duobus  recurvis 
aiirantiacis,  postice  leviter  impressum  et  utrinque  setosum; 
segmentis  ventralibus  5-6  medio  impressis,  7  suborbiculari  ; 
femoribus  anticis,  basi  infra  oblique  impressis  et  carinulatis; 
trochanteribus  valde  angulatim  dilatatis  et  compressis ;  tibiis 
posticis  pone  medium  intus  calcaratis  et  setosis,  dein  ad  apicem 
leviter  emarginatis  et  apice  minute  calcaratis.     Long.  3*50  mm. 

The  2  is  not  known. 

Tamworth,  N.S.W.  (Mr.  A.  M.  Lea), 

DiDIMOPRORA    DIMIDIATA,  n.sp. 

Magis  ovata  et  anterius  attenuata,  rubro-castanea,  capite  et 
prothorace  dense  confluenter  et  valde  rugoso-punctatis,  obscuri- 
oribus,  pube  longa,  obscura.  Caput  elongatum,  antice  valde 
attenuatum,  tuberculo  antennario  elongato  et  angustato,  obsolete 
sulcato.  foveis  obsoletis.  Antennae  elongatse,  articulis  V  valde 
elongato,  cylindrico,  2  quadrato,  3-5  oblongis,  subcylindricis,  6 
qumlrato,  7-8  transversis,  9-10  multo  majoribus,  transversis,  11 
ovato.  Prothorax  subhexagonus,  subconvexus,  foveis  lateralibus 
oblongis,  media  obsoleta.  Elytra  latitudine  sua  vix  longiora, 
basi  attenuata,  humeris  obliquis  et  notatis,  sulco  dorsali  parum 
profundo  et  brevi.  Abdomen  leviter  ampliatum.  Metastemum 
convoxiim,  obsolete  sulcatum;  segmentis  ventralibus  5  arcuatim 
enmrginato,  6  transverso,  ultimo  dorsali  abrupte  deflexo  hand 
producto.     $.     Long.  2-70-2-80  mm. 

This  species  is  very  distinct,  the  body  being  shorter  and  more 
attenuate  in  front;  the  first  joint  of  the  antennae  is  unusually 
long  and  the  punctuation  on  the  head  and  the  prothorax  is 
rugos<^  and  confluent.     The  $  is  not  known. 

Bridgetown,  W.A.  (Mr.  A.  M.  Lea). 

Genus  Spiloriiomuus,  n.g. 
Caput  olongatum,  antice  parum  attenuatum,  altum,  lateribus 
et  postico  retuHum,  supra  planum  et  plurifoveatum.     Palpi  max 
i:» 
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illari  mediocres,  articulis  2'  )>asi  gracili  apice  sat  abnipte  ovaliter 
incrassato,  3  obconico  et  latitiidine  sua  longiori,  4  pnecedenti 
dupio  longiori,  multo  crassiori,  ovate  ct  leviter  intus  securifomii 
et  breviter  piibescenti.  Oculi  magni,  postice  siti.  Antenna 
crasste,  )>asi  leviter  distantes.  Prothorax  cordatus,  antice  sat 
abrupte  attenuatus.  Elytra  sat  magna,  basi  valde  bifoveata  et 
sulcata.  Abdomen  elytrLs  paulo  longiiis,  late  marginatum ; 
segmentLs  tribus  primis  dorsalibus  longitudine  leviter  cresceutibus, 
ventralibus  2-5  subsequalibas.  Coxis  intermediis  approzimatis, 
pasticis  parum  distantibiis;  trochanteribus  intermediis  elongatis, 
anticis  et  posticis  brevibus;  pedes  elongati  et  graciles,  unguibus 
binis  aK|ualibus. 

This  genus  differs  from  Didimoprora  by  the  palpi,  the  last 
joint  of  which  is  much  thicker  and  somewhat  securiform;  by  the 
head  which  is  raised,  but  flattened,  without  antennal  tubercle; 
and  by  the  prothorax  which  is  more  cordate. 


Spilorhombus  hirtus,  n.sp. 

Oblongus,  cinnamomeus,  longe  et  dense  hirtus,  pubescentia  sub- 
aurea  pilis  obscuris  intermixta.  Caput  latitudine  sua  multo 
longius,  postice  et  lateraliter  abruptum,  lateribus  leviter  obliquis, 
angulis  posticis  fere  acntis  et  dense  obscure  ciliatis,  foveis  duabus 
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Tiotatis,  basi  foveis  duabas  magnis  aareo  pubesceiitibas  stria 
(lepressH  et  sulcis  dorsalibas  sabintegris.  Meta$temoni  subcon- 
vexiini,  postice  vix  impressum.  Femoribus  panim  crassis^  inter- 
inofliis  leviter  incurvis,  tibiis  intenuediis  et  postieis  leviter 
sinuatis.  Abdomen  infra  medio  leviter  depressom,  segmentis 
ventralibus  6"'  transversim  apice  emarginato.  7  niinuto.  transver- 
<\m  triangiilari.  ^.  Long.  2*50  mm. 
Swan  River,  W.A.  (Mr.  Brewer). 

Genus   Tyromorphus,   Raffray. 

Kev.  d'Ent.  1883,  p.  240. 

This  genus  is  very  different  from  Didimoprora.  The  head  has 
no  more  an  antennal  tubercle :  the  palpi  differ  much — the  first  joint 
is  very  small;  the  second  one  is  slender  at  base  an<l  inflateil  at 
the  ap>ex,  which  is  more  or  less  obliquely  truncate:  the  third  one 
is  rather  large,  but  not  so  long  as  the  adjoining  onet&,  it  is  more  or 
I<'ss  angulate  in  the  middle  inwardly;  the  fourth  one  is  large, 
ovate,  more  or  less  obliquely  truncate  at  the  base,  generally 
silicate  or  at  least  strongly  attenuate  inwardly,  obliquely  truncate 
outwardly  at  the  apex,  this  truncature  bearing  the  setiform 
.ip{MM)<lix :  the  intermediate  trochanters  are  comparatively  shorty 
tho   iiietastemum   is  broad  and  short:  the  posterior  coxae  very 

•  listant;  and  the  2nd  ventral  segment  larger  than  the  others. 

Tliis  i^enus  includes  nitidn*,  Raffr..  type  of  the  genus,  come*y 
Sohfs.,  and  Tyrti*  fpii%wiit  and  hum^rali^y  Westw.,  which  I  do  not 
k  nuw,  l)e^ides  several  new  ^^pecies. 

Here  follows  a  'Synopsis  of  this  srenus  :  — 

A  '.'.    Kntirely  panctate. 

K  :;.    Ilea  1  short,  niooded  :    three  last  joints  of   the 

anttriinstr  black;  3rd  joint  of  the  niaxilUry  (talpi 

ov.»te.  clongAte humtrrUi'*^  \Ve*tw. 

p. '2.   H''a<l   «*|jare  :   aDt«nD;p  black,  except  the  three 

tir«t  jotnt«:   third  j^int  of  the  maxilliry  palpi 

■Itort,  sahtriangnlar m iyriVoriii«,  tj.f p. 

I>  1.   Hfa<l  rather  long,  attenuate  in  front. 

*  -.    Aiitcnn.i-  biofjloronk. 
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D  2.  Joints  of  the  antenDsa  8-10  black,  Uth  testaceous; 
3rd  joint  of  the  palpi  ovate;  impression  on  the 
first  dorsal  segment  small  and  without  carina;...     cribratiM,  n.&p. 

D  1.  Antennae  castaneous,  11th  joint  rufous;  3rd  joint 
of  the  palpi  short,  subtriaugular;  impression  of 
the  first  dorsal  segment  obliquely  sulcate  and 
carinatc  on  each  side Masterai,  Mad. 

G  1.  Antenna}  unicolorous. 

D  2.  Impressions  of  the  first  dorsal  segment  small, 
without  carinte;  3rd  joint  of  the  palpi  briefly 
ovate coniCM,  Schfs. 

D  1.  Impressions  of  the  first  dorsal  segment  very  long, 
sulciform,  divergent  and  carinate;  3rd  joint  of 
the  palpi  short  and  triangular dufpar,  n.sp. 

A  1.   Entirely  smooth. 

B  2.  Black,  elytra  red;  joints  of  the  antennae  7-lOblack.     npinasw*,  Westw. 

B  1.  Body  unicolorous;  antennic  little  darker  towards 
the  apex. 

C  2.  3rd  joint  of  the  palpi  strongly  angulate  inwardly 
at  the  middle;  penultimate  dorsal  segment  pro- 
duced above  the  pygidium uUiduft^  Ratfr. 

C  I.  3rd  joint  of  the  antennae  ovate,  rounded  inwardly; 

penultimate  dorsal  segment  simple UevU,  n.ap. 


Tyromorphus  nigricornis,  n.sp. 
Oblongus,  castaneus,elytris  pedibusque  dilutioribiis,antennaniin 
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1  ^  florsali  basi  transversim  depresso  et  utrinque  longitudinaliter 
et  parum  oblique  impresso  et  minute  carinato. 

(J.  Corpore  angustiori  et  graciliori.  Elytra  basi  minus  attenu- 
ate; trochanteribus  anticis  basi  spina  minuta  recurva,  intermediis 
basi  dente  valido,  recurvo  prseditis;  tibiis  anticis  apice  minute 
oalcaratis,  femoribus  anticis  minutis.  Metasternum  late  concavum 
et  medio  sulcatum;  segmento  ultimo  ventrali  utrinque  sinuato, 
medio  longe  lobato  et  producto,  impresso. 

9.  Corpore  latiori  et  robustiori.  Elytra  basi  magis  attenuata; 
t  nxrhanteribus  anticis  basi  spina  elongata  et  femoribus  anticis 
basi  spina  breviori  armatis.  Metasternum  medio  sulcatum ; 
se;;mento  ultimo  ventrali  utrinque  leviter  sinuato,  medio  obtuse 
lol>ato;   ultimo  dorsali  abrupte  declivi,  baud  producto.     Long. 

2  10-2-30  mm. 

This  species  is  likely  very  closely  allied  to  humeralis^  Westw.; 
but  jvccording  to  the  description  and  figure,  the  head  is  more 
elongate,  the  third  joint  of  the  maxillary  palpi  is  much  shorter, 
and  the  last  joints  of  the  antennse  much  more  transverse. 

Clarence  and  Tweed  Rivers,  N.S.W.  (Mr.  A.  M.  Lea). 

Tyromorphus  CRIBRATU8,  n.sp. 

<  )blong(is,ca8taneus,elytris  pedibnsque  dilutioribus,antennarum 
articulis  3-10  nigris,  ultimo  testaceo,  totus  crebre  et  valde  punc- 
tatu^s,  breviter  obscure  et  sublente  pubescens.  Caput  latitudine 
sua  multo  longius,  antice  attenuatum,  deplanatum,  inter  oculos 
foveis  duabus,  fronte  medio  impresso  et  foveola  minuta  utrinque 
in  aii^ulo  externo  antico.  Palpi  validi,  pallide  testacei,  articulis 
J  apict;  valde  clavato,  3  ovato,  intus  rotundato-ampliato,  4  magno, 
(i\ato,  basi  oblique  truncato,  intus  late  snlcato.  Antennie  elon- 
ijatje,  articulis  V  longo,  sal>cylindrico,  2  oblongo,  3-7  oblongis  et 
(lot-rescentibus,  8  fere  quadrato,  9  magno,  subobconico,  latitudine 
sua  lonj^'iori.  10  subquadrato,  11  ovato.  Prothorax  cordatus, 
foNca  media  ante  l>asali,  vix  perspicua.  Elytra  latitudine  sua 
l(Mi.;ioi*a,  basi  attenuata,  humeris  valde  obliquis,  parum  notatis, 
<ul<M>  dorsali  valido,  profundo,  dimidiara  partem  disci  attingenti. 
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Abdomen  elongatum,  segmento  1**  dorsali  Imsi  trans versim 
impresso,  foveis  duabus  miniitis  absque  carinis.  Metast^nium 
late  deplanatiim,  sulcatum. 

(J.  Segmento  ultimo  ventrali  utriiKjiie  sulcato,  medio  lol)ato  et 
producto,  ultimo  dorsali  ccmvexo,  meilit)  apice  angulatini  eniar- 
ginato. 

$.  Segmento  ventnili  ultimo  brevi,  me<lio  sinuato,  utrinque 
latiori  ;  ultimo  doi'sali  abrupt^  declivi  ot  concavo.  Long. 
2-80-3-20  ram. 

Clarence  River,  Tam worth,  N.S.W.  (Mr.  A.  M.  Lea). 

This  species  differs  from  nigricoriiiA  by  the  head  more  elongate, 
the  antenna*  longer  and  the  impressions  of  the  1st  dorsal  segment 
small  and  without  carina?. 

One  specimen  (J)  from  Tam  worth  has  the  abdomen  piccK>U8- 
black  and  shorter,  the  elytra  less  attenuate  at  the  base  and  the 
shoulders  less  oblique,  the  head  shorter,  and  the  joints  of  the 
antennae  9-10  a  little  longer;  the  body  is  stouter.  Ix)ng.  2*50  mm. 
The  $  being  unknown,  I  dare  not  consider  this  insect  as  a 
distinct  species. 


Tyromorphus  Masteksi,  Macleay. 

Trans,  EtiL.  S.ic.  N.K.W.  1H7L  ii.  p.  1  "ilj 
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ratis,  notatis,  sulco  dorsali  medium  superanti.  Abdomen  minus 
elongatum,  basi  transversim  impressum,  utrinque  sulco  obliquo 
(livergenti  et  carinato.  Metastemum  sulcatum;  segmento  ultimo 
\entrali  rhomboidali,  apice  baud  sinuato,  medio  subgibboso ; 
troehanteribus  anticis  breviter  sed  acute  spinosis.  (J.  Long. 
2-40  mm. 

This  species  is  stouter  and  shorter  than  the  preceding  one,  the 
elytra  are  more  square,  and  the  impressions  of  the  1st  dorsal 
set^ment  very  different. 

(rayndah,  Q. 

Tyromorphus  comes,  Schaufuss. 

Tijds.  V.  Ent.  xxix.  1886,  p.  285. 

The  type  of  Mr.  Schaufuss  is  a  J.  The  intermediate  tro- 
cliaiiters  are  compressed,  with  an  angular  and  obtuse  dilatation; 
the  metastemum  is  concave  and  sulcate,  the  ultimate  ventral 
segnient  is  sinuate  in  each  side  and  produced  in  the  middle,  the 
last  dorsal  one  is  convex  and  emarginate;  the  palpi  and  antennae 
are  very  much  the  same  as  in  cribrcUu^,  but  the  antennae  are 
unicolorous  and  joints  9-10  are  more  elongate  and  more  ovate. 
The  body  is  shorter  and  stouter.     Long.  2*40  mm. 

Kockhampton,  Q. 

Tyromorphus  dispar,  n.sp. 

Subovatus  et  postice  ampliatus,  totus  rufo-castaneus,  totus 
(lis{>erse  punctatus,  brevissime,  sublente  et  pallide  pubescens. 
Caput  latitudine  sua  multo  longius,  antice  leviter  attenuatum, 
fronte  medio  impresso,  inter  oculos  foveis  duabus.  Palpi  validi, 
articulis  1**  valde  clavato,  3  brevi,  intus  angulato,  4  magno,  ovato, 
basi  truncato,  intus  leviter  sulcato.  Antennae  elongatae,  articulis 
1  elongato,  cylindrico,  2-7  oblongis,  leviter  decrescentibus,  8 
obconico  breviori,  9  magno,  breviter  ovato,  10  baud  longiori,  sed 
latiori,    1 1    ovato.       Prothorax   cordatus,  foveola   basali   incon- 
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spicua.  Elytra  latitudine  sua  multo  longiora,  ad  basin  sensim 
attenuata,  humeris  obliquis  et  notatis,  sulco  dorsali  fere  integro, 
arcuato.  Abdomen  elytris  multo  brevius,  segmentis  dorsalibus 
V  basi  transversim  valde  impresso,  sulcis  duobus  validis,  cari- 
natis,  divergentibus  et  inter  eos  disco  convexo,  2**  apice  medio 
producto,  ceBteris  valde  declivis,  ultimo  leviter  concavo.  Meta- 
sternum  sulcatum;  pedium  anticorum  trochanteribus  medio  et 
femoribus  basi  acute  spinosis.     9.     Long.  2*20  mm. 

Tamworth,  N.S.W.  (Mr.  A.  M.  Lea). 

This  species  differs  from  all  the  others  by  the  short  abdomen, 
the  deep  and  oblique  sulci  of  the  first  dorsal  segment  The  ^  is 
not  known. 


Tyromorphus  LiEVis,  n.sp. 

Oblongus,  ferrugineus,  elytris  dilutioribus,  nitidus,  laevis,  parce 
sublente  pubescens,  antennis,  articulo  primo  excepto,  infuscatis, 
palpis  testaceis,  pedibus  rufo-testaceis.  Caput  latitudine  sua 
longius,  fronte  medio  impresso,  inter  oculos  foveis  duabus.  Palpi 
validi,  articulis  2  clavato,  intus  subangulato,  3  ovato,  intus 
rotundato,  4  mediocri,  ovato,  paulo  breviori,  intus  brevitcr  sulcata 
Antennas  elongatae,  graciles,  articulis  V  elongato,  cylindrico,  2-7 
oblongis,  leviter  decrescentibus,  8  prsecedenti  multo  breviori,  9 
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Genus  Abascantus,  Schaufuss. 

Tijds.  V.  Ent.  xxix.  p.  258. 

r  shall  only  mention  this  genus,  referring  the  student  to  Dr. 
Schaufuss's  description,  and  the  complementary  observations  I 
gave  in  the  Rev.  d'Ent.  (1890,  p.  148,  tab.  iii.  figs.  15, 15').  It 
is  closely  allied  to  Tyromorphus,  Raffr.,  but  the  last  joint  of  the 
maxillary  palpi  is  comparatively  much  larger  and  strongly 
truncate  at  apex;  this  truncate  part  is  carinate  all  round  with 
the  internal  angle  sticking  out  and  has  also  a  longitudinal  carina 
un  the  upper  surface,  the  third  joint  is  irregularly  ovate  and 
much  smaller  than  the  last  one;  the  first  dorsal  segment  is  also 
much  larger  than  the  others. 

It  includes  only  one  species,  A.  ganiiioj  Schfs.,  {loc.  cU.)  and 
Kaffray,  Rev.  d'Ent.  (1890,  PI.  iii.  figs.  15,  15'). 

King  George's  Sound,  W.A. 

Genus  D  u  r  b  o  s.  Sharp. 

Trans.  Ent.  Soc.  Lond.  1874,  iv.  p.  495. 

This  genus  has  been  characterised  in  a  masterly  manner  by 
Dr.  D.  Sharp.  It  comes  close  to  GeraUns  and  Schavjussia,  and 
agrees  with  the  latter  in  having  the  eyes  situated  near  the 
posterior  angles  of  the  head;  the  maxillary  palpi  are  also  long, 
the  joints  being  slender  at  the  base  and  clavate  at  apex,  the  three 
last  ones  do  not  differ  much  in  size,  the  4th  has  also  a  small 
clivage  at  apex.  It  differs  from  Schiu/utofia  by  the  antennal 
tubercle,  which  is  as  broad  Jis  the  head,  and  the  latter  is  not 
anj^'ularly  constricted  in  front;  the  elytra  are  very  short.  Both 
Durhos  and  Scfmujnssia  difft»r  from  GeraUns  by  the  position  of 
the  eyes,  which  are  in  the  me<lian  part  in  GeraltuH;  and  by  the 
large  size  of  tlie  first  dorsal  segment. 

This  genus  includes  only  two  s|)ecies,  priscnn.  Sharp,  (loc.  cit.) 
from  Champi(m  Bay,  W.A.,  and  intfrrujduHy  Schfs.,  (Tijds.  v. 
Knt.  xxix  p.  291)  from  Sydney.  I  received  the  latter  of  these 
from  .Mr.  .Masters  under  the  name  of  Rht/hts  pmictatitMy  King. 
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Genus  S  c  ii  a  u  f  u  s  s  i  a,  Raffray . 

Rev.  d'Ent.  1883,  p.  238;  1890,  pp.  149,  159  and  160,  PI.  iii. 
fig.  II  :  Ann.  Soc.  Ent.  Fr.  1896,  p.  132. 

I  have  discussed  already  (Soc.  Ent.  Fr.  1896,  p.  132)  the  rather 
intricate  synonymy  of  this  genus,  and  I  will  reproduce  it. 
9.  /ormo^a, King,  (Tyru8/ormo8ti8)Tr&ns.  Ent.  Soc.  N.S.W.  1863, 

p.  41,  PI.  16,  fig.  1. — Parramatta. 
(J$.  breviif,  Schfs.,  {Bri/axis  brevis)  Nunq.  Otios.  iii.  1880,  p.  498; 

Schau/ussia  brevis,  Raffr.,  Rev.  d'Ent.  1883,  p.  239,  PL  iv. 

fig.  15. — Tasmania. 
9.  angnstior,  Rafir.,  {Schavfusna  ongvstior)  Rev.  d'Ent.   1883,. 

p.  239,  PI.  iv.  fig.  16.— -New  South  Wales. 
9.  intermedia,  Schfs.,  (Durbos  inter medius)  Tijds.  v.  Ent.  xxix. 

p.  292. — Australia. 
9.  (tffinis,  Schfs.,  {Durbos  a^Va»)  Tijds.  v.  Ent.  xxix.  1886,  p.  291. 

— Tasmania. 
(J.  cofuttricti'nasuSf  Schfs.,  (Tyromorphus  constrictinasua)  Tijds.  v. 

Ent.  xxix.  p.  285.— Wide  Bay,  Q.;  Tasmania. 
All  these  different  descriptions  refer  to  the  same  species,  which 
according  to  seniority  must  retain  the  name  of  formoaa^  ^^^g* 
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or  less  ovate  with  the  shoulders  very  little  marke<l;  they  have  a 
strong  dorsal  stria. 

This  genus  is  rather  numerous  in  Australia;  the  species  are 
very  closely  allied  to  each  other,  and  I  think  it  will  be  useful  to- 
give  a  synopsis  of  the  species  I  possess. 

A  2.  Prothorax  smooth  or  hardly  punctate;  elytra 

more  or  less  punctate. 
B  3.  Prothorax  entirely  smooth ;   elytra  with  a 

moderate  punctuation.    ^ .  Anterior  femora 

with  a  small  sharp  spine  beneath  not  far 

from  the  base;  anterior  tibisB  with  a  small 

tooth  in  the  middle;  intermediate  trochan- 
ters with  a  compressed  and  recurved  tooth 

at  apex;  posterior  femora  with  an  impres- 
sion near  the  middle  of  the  external  side; 

2,  intermediate  trochanters  with  a  very 

small,  sharp    and    curved    spine.- -Bock- 

hampton;  Wide  Bay;  Clarence  River <^.  punctipennis,8chlB.* 

J.  globulicornis ,Hchts.f 
B  2.  Prothorax  with   a  very  fine  and   scattered 

punctuation;  elytra  with  a  very  strong  and 

coarse  punctuation. —Swan  River dimidiatutt,  n.sp. 

B  1.  Prothorax  obsoletely  punctate;  elytra  with  a 

moderate  punctuation. — West  Australia. .. .     nanua.  Sharp. t 
A  1.  Prothorax  and  elytra  both   more   or    less 

strongly  punctate. 
B  2.  Punctures  on  the  head  and  prothorax  strong  , 

but  rather  scattered,  stronger  and*  denser 

on  the  elytra. — Tasmania mode$tH$^  Schfs.§ 

B  1.  Punctures  subequal  on  head,  prothorax  and 

elytra. 
C  2.  Punctures  rather  small;  prothorax  broad  and 

subcordate,  broadest  in  front,  with  the  sides 

oblique  behind;  elytra  with  the  sides  oblique 

and  the  shoulders  well  marked.   J .  Anterior 


•  Nunq.  Otios.  iii.  p.  509. 

+  TijdK.  V.  Ent.  xxix.  lK8<i,  p.  295. 

t  Trans.  Ent.  Soc.  Lond.  1874,  iv.  p.  4iM. 

§  Tijds.  V.  Ent.  xxix.  p.  21)5. 
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trochanters  with  a  strong,  sharp,  straight 
and  subapical  spine,  intermediate  ones 
simply  carinate;  intermediate  femora 
strongly  emarginate  at  base  outwardly, 
thickened  in  the  middle,  emarginate  in- 
wardly before  the  end.  — Australia longipev,  Schf s.  • 

C  1.  Punctures  very  strong. 

D  2.  Prothorax  regularly  ovate;  elytra,  sides  and 
shoulders  rounded;  palpi  nearly  as  long  as 
the  antennas  and  slender,  joints  3,  4  sub- 
equal  to  each  other  and  hardly  longer 
together  than  the  second  one;  head  nearly 
flat,  sides  parallel.  ^.  Intermediate  tro- 
chanters with  a  very  strong,  basal  and  com- 
pressed tooth,  obliquely  truncate  and  min- 
utely penicillate  at  apex,  intermediate 
femora  strongly  emarginate  at  base  out- 
wardly, tibisB  with  a  sharp,  long  apical 
spur. — Parramatta;  Clarence  River;  Tas- 
mania     palpalis,  King.t 

D  1.  Prothorax  a  little  cordate,  broadest  before 
the  middle;  head  narrow  and  depressed  in 
front  of  the  eyes,  vertex  rather  convex; 
palpi  much  shorter  than  the  antennae,  each 
joint  much  thicker;  punctures  very  strong 
but  a  little  scattered.      2  • —Clyde  River. . . .     cribratipennUy  Schf 8.  § 
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tatus,  subcordatus,  convexuH,  capite  latior.  Elytra  groHse  et 
rude  sed  non  confluenter  punctata,  }Mun  attenuata,  hameriH  nollis 
lateribus  leviter  rotund  atis,  muIco  donsali  parum  prof  undo  tit 
medio  evanesoentL  Alxlomen  inipunctatain,  elytrin  mult/i  breriun. 
Pedes  elongati,  femoribus  pone  merJium  ineraHsatis  poAticLH  ha^i 
confertim  minute  strigoKis. 

(^.  Antennarum  elava  majori.  MetaMt^mum  gn^M?  punctatum, 
late  nee  profunde  panctatum. 

9.  Metastemnin  impunctatum  minu^  imprf^snin.  Ijnts. 
\-60  mm. 

Swan  RiTer,  W.A-  ^Mr  A.  31.  !>»;. 

This  species  in  closely  alli^^J  t/i  ptjmcdpfnnut,  but  th^  arjt^jny 
are  longer,  the  prothora«  it  rnor»^  c^^at^  and  tl^;  punctuati^/n 
on  the  elytra  i«  much  strfm;e*ir. 

G*rnu^  R  V  T  c  fc,  K  in;:- 
Tran-.  Ent.  Soc.  X..S.W.  1^6<J,  p.  30X 

Thi^  2»*nu«  rew?rol>i*-^  much  0'^a/l>A*,  }/^r  uaz  p^pi  a?*  " -•-r^ 
different:  the  la^t  v>fnt  in*t>^a^j  of  V^in::  j^^Jun<raJakV:  at  tj>«r  'a.^ 
and  clavat^  at  the  af^x  i.«  clavat^  at  trie  >av:  aryj  thir.  %£*:: 
•>Dder  f  *'Utj^bk^  f  fjr^a  the  middle  t^/  tlie  ap*:r,  ^^hir-h  i*  ff'^t^ral.r 
a  tri:!e  thicker,  with  a  -eri'  ^XDall  vrct ion  oTi  •■hich  L*  iri*i*TtiH^  kz. 
*-xce«iin:jly  email  axyj  *:xirt  mem"f#r*fia/:*y/5»  apf^ryia^.  Tz»»-  ^ 
ha-  always  the  heau-i  taor*:  or  \*^a  irT*rjr^'jkr  iki/i  trxr  j^r.-;lTC!:L;»it<»- 
joint  of  iz^.  7kL.\*fZiZi.'9:  ior,;f*r.  Ti.^t*:  ;-  a  sf^^i  -^ie*!  of  'tv.tf  u^vit 
iri  the  *yr»o«iyaty  <xi  a/:ry^r.t  of  'bes^  *.%i  .\.    iir-^rw-^a^.       Ti^ 

Rm»  'y.iipr^Rfe,  K;-i' 
T*^'_--  Er.t.  .>>..  N.?r. W.  ;-*';',  :,.  1^-7    /#:"^.Cm.  >;"•£-  .  >":;-  . 

I  ■: ,'  r.-ct  ^r.-.-c  ^^.'^^.-z^'.  V^.rz,  *'-''-  •:..^  ■j-'-it'r-.T-j-.r.  'tf  tr.»^  /^*'; 
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the  frontal  one  is  trapezoidal  and  a  little  convex,  bounded  behind 
by  a  transverse  groove  and  l>earing  two  strong  and  short  brushes 
of  yellow  hairs;  the  posterior  part  is  much  raised  all  round,  but 
entirely  hollowed,  the  raised  sides  ending  abruptly  and  horn-like 
on  each  side,  in  front  of  the  eyes;  the  head  is  punctate  except  at 
the  bottom  of  the  cavity;  there  are  few  scattered  punctures  on 
the  body;  the  maxillary  palpi  are  long,  the  basal  club  of  the 
fourth  joint  is  thick,  briefly  ovate  and  evidently  shorter  than  the 
apical  subulate  part,  which  is  very  slender;  the  antennal  joints 
3-5  are  about  twice  longer  than  broad,  6-7  cjuadrate,  8  nearly 
transverse,  9  obconic,  not  longer  than  broad,  and  10  transverse. 

The  above  description  is  drawn  up  from  two  typical  specimens 
-of  porceUus,  Schfs.  If  corniger^  King,  should  not  agree  with  this 
description  it  must  l)e  considered  as  a  different  species. 

Clyde  River,  N.S.W. 


Rytus  puocurator,  Schaufuss. 

(J.  procurcUory  Schfs.,  Tijds-  v.  Ent.  xxix.  p.  286;  9.  orientcUis, 
Schfs.,  loc.  cit.  p.  287. 

The  Ijody  is  shining,  smooth,  with  very  scattered  but  distinct 
punctures;  the  head  is  rather  strongly  and  densely  punctate. 
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Rytcs  emargixatus,  King. 

$.  emarginatus.  King,  (Tf/rtuf)  Trans.  Ent.  Soc.  N.S.W.  1S65, 
p.  303;  ??  $.  Victorur.,  King,  (Ryins)  Lc.  1865,  p.  304. 

I  have  not  seen  etnarghuUtut,  King,  but  I  have  received  from 
Mr.  Masters  a  specimen  labelled  VicUtria;,  King,  which  is  a  (J^; 
and  certainly  King's  description  of  Victoriat  refers  to  a  9>  &n<^ 
that  of  emarginatus.  King,  to  a  $,  Both  have  the  same  size  and 
a  very  obsolete  punctuation.  It  is  most  likely  that  both  (J  and 
9  belong  to  the  same  species. 

R.  emarginatns  has  certainly  the  head  very  much  like  the  heafl 
of  pnHTH rotor,  Schfs.,  but  the  strong  punctuation  on  the  head  of 
procurator  would  have  l>een  certainly  mentioned  by  King,  and 
for  this  reason  I  consider  it  as  a  different  species. 

As  regards  Vi<rtori{e,  King,  (the  supposed  9  ^^  emarginatus. 
King),  it  is  certainly  different  from  orientalis,  8chfs.,  (the  9  of 
procurator,  Schfs.);  in  procurator  (orientalis,  9)  the  punctuation 
is  much  scattered,  but  rather  strong  and  distinct;  in  Victoria'  the 
punctuation  is  exceedingly  ol>solete,  hardly  visible  and  very 
much  scattere<I;  the  head  is  lontjer,  more  attenuate  in  front:  the 
maxillary  palpi  are  shorter,  the  basal  club  of  the  4th  joint  is 
thicker  and  a  trifle  longer  than  the  apical  subulate  part,  which  is 
not  <juite  so  slender  as  in  procurator:  the  9th  joint  of  the 
antenna?  is  at  least  as  long  as  broad,  and  much  longer  than  the 
tenth,  which  is  transverse  ;  the  elytra  are  more  rounded  and 
more  convex. 

Parramatta  i^maryinatua^  ex  King;  ;  New  South  Wales 
(  Victor  ice,  ex  Masters). 

Rytus  su hulatls.  King. 

Ti/-us  HubulatH^,  King,  Trans.  Ent.  Si»c.  N.S.W.  1864,  p.  103: 
Rytns  punctatuH,  King,  Kr.  1SG6,  p.  303,  PI.  v.  fig.  6;  (J.  nubasper, 
Schfs.,  Nun<j.  Otios.  iii.  p.  510. 

The  identity  of  suftulntus  and  punrtatuM,  King,  is  evident,  as 
it  was  only  a  sulwtit'ition  of  names;  snbulatns,  Ijeing  the  older. 
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must  be  retained.  R,  s'uhulatus  is  evidently  similar  to  suhaspeVy 
Schfs.  In  the  collection  of  Schaufuss  I  found  a  specimen  labelled 
^^punctatus.  King;  type,  Parramatta";  this  insect  is  a  9  and  the 
types  of  87ibagper,  Schfs.,  from  Tasmania  and  New  South  Wales, 
are  all  (J's. 

It  is  very  likely  that  King  had  seen  both  $  and  9  without 
noticing  it;  he  says  "the  head  is  free  from  other  markings  except 
(in  some  specimens)  a  slight  depression  hardly  amounting  to  a 
fovea."  Those  specimens  with  the  depression  are  (J.  It  agrees 
with  subasper,  and  the  two  species  are  certainly  identical. 

The  head  and  prothorax  ai*e  very  coarsely  and  densely  punctured; 
on  the  elytra  the  punctuation  is  equally  strong,  but  much  more 
scattered;  the  maxillary  palpi  are  moderately  long,  the  basal  club 
of  the  4th  joint  is  strong,  ovate,  as  long  as  the  apical  subulate 
part. 

$.  Head  nearly  flattened,  a  little  attenuate  in  the  anterior  part; 
in  front  is  a  small  transverse  groove,  abbreviated  on  each  side; 
exactly  behind  it  is  a  small  oblong  depression  bounded  in  front 
by  a  transverse  tubercle;  the  3rd  joint  of  the  antennse  longer  than 
the  others,  4-6  a  little  longer  than  broad,  7  square,  8  a  little 
transverse,  9  trapezoidal,  as  long  as  broad,  10  transverse. 

9.  Head  nearly  flat  in  front  with  two  very  shallow  fove» 
hardly  visible,  the  front  hardly  divided,  the  antennal  tubercles. 
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^^.  The  head  resembles  much  the  head  of  procurator^  Schfs.; 
the  vertex  is  much  raised,  trapezoidal  and  a  little  transverse,  very 
abruptly  emarginate  in  front,  this  truncature  being  ciliate,  more 
especially  on  the  sides  and  bearing  in  the  middle  two  small  brushes 
of  whitish  hairs,  the  anterior  part  is  much  lower,  excavated, 
smooth  and  shining;  in  the  middle  of  this  excavation  is  a  trans- 
verse and  a  little  convex  elevation,  the  extreme  edge  of  the  front 
is  narrow,  raised,  rugose,  and  above  each  antenna  there  is  a  rugose 
tubercle  with  a  small  brush  of  hairs;  the  antennae  are  long,  joints 
3-5  nearly  three  times  and  6  only  twice  as  long  as  broad,  7  about 
as  long  as  broad,  10  trapezoidal  and  very  little  transverse. 

9.  Vertex  a  little  convex,  in  front  of  the  eyes  on  each  side  is 
a  large  but  shallow  fovea,  the  frontal  part  square,  rather  deeply 
sulcate.  The  antennae  are  shorter,  joints  4  and  5  not  more  than 
twice  as  long  as  broad,  6  only  a  little  longer  than  broad,  7  square, 
8  a  little  transverse,  9  hardly  longer  than  broad,  and  10th 
decidedly  transverse. 

Rockhampton,  Q.  (^J.,  type  of  Schaufuss);  Clarence  River, 
N.8.W.  (9.,  Mr.  A.  M.  Lea). 

Subfamily  CLAVIGERID^. 
Genus  Articerus,  Hope. 
Trans.  Ent.  Soc.  Lond.  iv,  1845,  p.  106. 

Articerus  iiamatipes,  n.sp. 

(PI.  X.,  fig.  40.) 

Sul>elongatus,  ferrugineus,  nitidus,  sat  longe  et  disperse  fulvo- 
pubescens.  Caput  disperse  varioloso-punctatum,  elongatum,  ante 
oculos  attenuatum  et  apice  subtriangulare.  Antennae  breves, 
oapite  paulo  longiores  et  crassiores,  regulariter  valde  clavatae, 
apice  nonnihil  attenuatae.  Prothorax  obsolete  varioloso-punctatus 
latitudine  stia  paulo  longior,  antice  plus  postice  minus  attenuatas, 
laterihus  leviter  rotundatis,  fovea  media  ante  basali  parum  pro- 
funda, subelongata.  Elytra  disperse  et  aspere  punctata,  latitudine 
16 
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8ua  longiora.  Abdomen  leeve,  nitidum,  elytris  longitudine 
£equale,  apice  valde  obtusum,  cava  maxima,  latitudine  sua 
longiori,  fundo  angulatim  plicatula,  lateribus  late  et  longe 
carinatis,  subrectis,  cannula  externa  basi  crenatula,  interna  sub- 
parallela,  fasciculata.  MetAsternum  gibbosum.  Segmento  2*^ 
ventrali  transversim  declivi,  apice  medio  foveato.  Femoribua 
simplicibus,  tibiis  anticis  et  posticis  leviter  clavatis  et  mediocriter 
compressis,  in  termed  iis  valde  compressis,  extus  medio  maxime 
dilatatis  et  acute  hamatis,  postice  abrupte  angustatis,  intus 
leviter  angulatis.     (J.     Long.  1  40  mm. 

The  abdomen  is  deeply  and  nearly  entirely  excavate,  the  sides 
are  straight,  strongly  carinate;  this  carina  is  flattened,  its  outer' 
and  inner  margins  are  nearly  parallel;  the  strong  hook  of  the 
dilatated  intermediate  tibiae,  the  short  and  nearly  regularly 
conical  antennae  lead  at  once  to  the  identification  of  this  species. 

Swan  River,  W.A.  (Mr.  A.  M.  Lea). 


Articbrus  bipartitus,  n.sp. 

Rufo-castaneus,  nitidus,  breviter  sat  dense  pubescens.  Caput 
minute  sabconfluenter,  aspere  punctatum,  latum,  subdeplanatum, 
apice  obtusum,  lateribus  subparallelis.     Antennae  sat  elongatae. 
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The  ^  oi  this  species  is  not  known;  two  specimens  have  been 
■sent  to  me  by  Mr.  Lea,  together  with  the  preceding  species,  as 
being  ^  and  9  of  the  same  species,  which,  after  all,  is  not  quite 
impossible ;  bat  withoat  mentioning  the  antennie,  which  are 
known  to  vary  immensely  in  the  ^  and  9  of  the  same  specm, 
there  are  so  many  and  so  important  other  differences  that  i% 
seems  to  me  difficult  and  improl>able  that  the  two  Wlong  to  the 
same  species:  the  head  is  much  broader  and  shorter  with  a  fine 
rugose  punctuation  ;  the  prothorax  i^  sliort  and  broad  with  a 
shallow  longitudinal  sulcus:  the  abdomen  is  bixvidor,  ^^horter  and 
rounded  behind,  in  the  sides,  before  the  middle  lieing  abruptly  and 
angularly  constricted,  so  as  to  apj>ear  divider!  into  two  parts:  the 
carina  of  the  base  is  much  shorter,  and  its  sides  aiv  oblique  and 
convergent  so  as  to  form  an  elongatetl  triangle;  tho  excavation 
of  the  abdomen  is  large,  deep,  but  transverse. 

Swan  River,  W.A.  (Mr.  A.  M.  Lea). 

ArTICKRUS   CULTRIPE8,  n.sp. 

(Plate  X.,  fig,  23.) 

Brevis,  ferrugineus,  nitidus,  brevissime  ot  vix  |>erspicue  setosus, 
totus,  abdomine  excepto,  in  capite  donsius,  aspert*  piinotatua. 
Caput  sat  latum  et  merliocriter  elongatum,  apioe  obtusum. 
An  tenure  elongatte,  prothoracis  medium  attingentes,  Iwisi  attenii- 
atae,  medio  subcylindricje,  apice  leviter  incrassat«%  infra  leviter 
curvatro.  Prothorax  leviter  transversus,  antioe  plus,  ]H)stice 
minus  attenuatus,  lateribus  rotundatis,  basi  nit^lia  fovoola  |varum 
profunda  et  sulco  longitudinali  lato.  sed  panim  pn»fundo.  Klytra 
latitudine  sua  parum  longiora.  Alnlomen  latum,  »»lytris  mn; 
longius,  postice  rotuudatum,  cava  maxima  prtifuiida,  carina 
laterali  marginibus  subrectis,  ante  medium  sulco  transvemo 
abrupta,  vix  fasciculata.  Metasternnm  giblxwuni.  Femoribus 
sat  incrassatis,  intermediis  crassioribus;  tibiis  anticis  valde  com- 
pressis  et  dilatatis,  extns  medio  acute  angulatis,  intermediis  com- 
pressis  extus  rotundatis,  pnesertim  ad  apicem  incurvis,  posticis 
minus  compressis,  leviter  sinuatis.     (J.     Long.  1  '70  mm. 
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This  species  much  resembles  bipartitus  in  the  general  shape  of 
the  body;  however,  the  antennae  are  more  cylindrical,  the  punctua- 
tion is  more  apparent  on  the  prothorax  and  the  elytra,  the 
abdomen  is  not  angularly  contracted  on  the  sides,  but  the  lateral 
carina  is  abruptly  ended  by  a  transverse  groove,  and  its  two 
margins  are  nearly  parallel.     The  9  is  not  known. 

Bridgetown,  W.A.  (Mr.  A.  M.  Lea). 

Articerus  falcatus,  n  sp. 

(Plate  X.,  fig.25.) 

This  species  is  very  similar  to  curvicornisy  Westw.;  and  it  was 
looked  upon  by  Dr.  Schaufuss  as  the  ^  of  curvicornis,  but  of  this 
latter  I  have  both  sexes,  and  this  species  is  evidently  different. 
The  shape  of  the  body  is  practically  the  same,  but  the  punctuation 
in  falcatus  is  much  stronger  and  more  ocellate.  The  antennae 
are  very  different;  they  are  a  little  shorter,  as  broad  as  the  head, 
compressed,  very  slender  at  base,  rather  abruptly  ampliated  and 
rotund  outwardly  and  a  little  curved  inwardly,  the  widest  part 
being  at  the  apex;  it  is  obsoletely  and  longitudinally  impressed 
above,  and  has  beneath  a  rather  deep  and  oblong  impression;  the 
feet  are  alike,  but  the  internal  apical  spur  of  the  intermediate 
tibisB  is  not  so  strong. 
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lateribos  paullo  tantum  rotandatis,  antice  vix  magis  eonvergenti- 
bus  quam  postioe;  processus  clypeo  imminens  apice  truncatus, 
foramine  magno,  aperto;  prope  foramen  utrinque  punctum 
nigrum  promlnens.  Antennae  15  articulatie,  capitis  longitudine, 
crassae,  ab  articulo  2^  usque  ad  medium  sensim  incrassat«e,  dein 
apicem  versus  sensim  attenuate,  articulis  pnesertim  mediis  sub- 
globosLs.  Labrum  lanceolatum,  acutum,  mandibulorum  medium 
baud  attingens.  Mandibulae  nigne,  capite  triente  breviores,  sub- 
rectae,  apice  tantum  curvaUe,  baud  dentatie.  Protborax  capite 
fere  duplo  angustior,  basin  versus  valde  angustatus,  subtri- 
angularis,  margine  antico  et  postico  truncatis  et  in  medio  paullo 
incisis,  lateribus  protboracis  subrectis,  angulis  anticis  rotundatis. 

It  does  not  agree  with  any  of  the  Australian  species  described 
by  Mr.  W.  W.  Froggatt. 

It  belongs  to  the  genus  TVrm^x,  L.,  subgenus  Copto(<*rnieSy 
Waam.  It  is  nearly  allied  to  the  Indian  Coptot.  Gestroi^  Wasm., 
(Ann.  Mu8.  Civ.  Gen.  [2]  xvi.  p.  628),  and  traviansj  Havil.,  (Joum. 
Linn.  Soc.  Lond.  Zool.  Vol.  xxvi.  p.  391),  but  diflfers  specifically 
by  the  longer,  cylindrical -oval  heafi;  by  the  antennae  thickened  in 
the  middle,  with  nearly  globase  joints  ;  by  the  truncate  hind 
margin  of  the  prothorax,  whose  sides  are  also  much  more  narrowed 
towards  the  baese. 


EXPLANATION  OF  PLATE  X. 

Fig.     1. — Ilamotuln*  dispar. 

Fig.    2. ,  palpus. 

Fig.    3. — Gue«ion  rufiihnn. 

Fig.    4. ,  palpus. 

Fig.    5. — Leanymus  paljMtlii*. 

Fig.    ♦). ,  palpus  and  cardo. 

Fig.     7. — IlouiatopiU  Amtrala4Ut. 

Fig.    8. ,  palpus. 

Fig.    1). — Kupinftt  divernicolor^  antenna  (<f ). 
Fig.  10. — Kupinoda  diveraicornix^  antenna  (<f ). 
Fig.  11. — Eupinet  iiigriceps,  antenna  (J^). 
Fig.  12. — EupintHia  amplipett,  posterior  leg  (<f ). 
Fig.  18. ,  anterior  leg  (J^). 
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Fig.  14. — Eupines  globulifer,  antenna  ( J^). 
Fig.  15. — Eupinoda  Leaiia,  antenna  (cT). 
Fig.  16. — Eupines  biclavata,  antenna  (^). 

Fig.  17. triatigulata,     „        (J^),  last  joints. 

Fig.  18. nodosa,  „       {^)         „ 

Fig.  19. compresiinoda,  antenna  {^),  last  joints. 

Fig.  20. concolor,  „        (<r),  „ 

Fig.  21. stemalis,  „        (<r),  „ 

Fig.  22. lavi/rons,  „         (<f),  „ 

Fig.  23. — Artie trus  cultripes  (cf ). 

Fig.  24. curvicomis,  antenna  {^). 

Fig.  25. falcatus,  antenna  (^). 

Fig.  26. — BatrUus  (uperulus. 

Fig.  27. ursinus,  head  (<r). 

Fig.  28. eyclopa,  head  (J^). 

Fig.  29.—Batri8ode8  tibialu,  anterior  leg  (cT). 

Fig.  30. Mastersi  (<^). 

Fig.  31. — Briara  frontalis  {^). 

Fig.  32. — MesopUitus  tuberculatus. 

Fig.  33. — Paraplectus  biplagiatim. 

Fig.  34. — Briara  bascUis,  head  and  antenna  [^). 

Fig.  35. capitata,  head  and  antenna. 

Fig.  36. — Ctenisophuit  laticoUis,  palpus. 

Fig.  37. — JHdinwprora  puncticolliSy  posterior  leg  ( J^). 

Fig.  38. Leana,  „  „ 

Fig,  39. Victori<e,  „  „ 

Fig.  40. — Articenis  hamatipes,  intermediate  leg  {^), 
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By  Waltbr  W.  Froggatt,  F.L.S. 

(Plates  xi.-xiv.) 

Introduction. 

The  insects  of  this  family  of  the  Homoptera,  like  those  of 
several  other  groups  of  the  order,  are  very  interesting  because  of 
the  remarkable  larval  and  pupal  transformations  they  exhibit  in 
the  course  of  the  metamorphosis,  as  well  as  for  the  curious  pro- 
tective coverings — lerps  or  scales — which  many  of  the  tiny  larv8& 
commence  to  fabricate  as  soon  as  they  emerge  from  the  egg.  The 
lerp  or  scale  is  added  to  as  the  insect  increases  in  size  up  to  that 
of  the  full-grown  pupa;  then  crawling  from  beneath  it,  it  casts 
the  final  pupal  shell,  and  emerges  as  the  perfect  insect. 

The  best  known  Australian  species  are  those  that  form  the  leaf 
manna  upon  the  foliage  of  Eucalypts.  As  far  back  as  1849 
Anderson  (1)  described  the  chemical  composition  of  some  "  manna '^ 
(lerp)  that  had  been  obtained  in  the  Mallee-gum  scrubs  in  the 
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Beveridge  (9)  in  a  p^pcr  oo  the  Aborigines  of  the  Lower  Mnrrmj 
aiyJ  Darling  Rirers  hm»  al«o  referred  to  it  under  the  heading  id 
*"•  L^arp,"  which,  he  sajs,  **  is  the  excrement  of  a  small  green 
h^xl^  wherein  the  larva  thereof  is  deposited. "  He  gives  a  very 
rv-markable  aocoont  of  how  the  natives  collected  and  fed  apon  the 
]-^«-?caIes  during  the  summer  months:  and  he  adds  that  it  is  so 
pir£.TifaI  -  that  a  native  can  easily  gather  from  40  to  60  pounds 
-v**^',  <<^  it  in  a  day.''  But  this  ma«t  he  a  slip,  for  old  residents 
fif  -ji^  Wiamera.  where  it  wa«i  very  plentiful  before  the  Mallee 
nr-riiv  wTt*^  dMffvd  ofil  have  informed  me  that  2-^  lbs.  wm  quite 
w-  uiuuL  «M^  aay  ooe  cooki  obtain  in  a  day;  and  that  the  blacks 
QHf«d  ^u*  isBiii^r  it  for  f«»d  in  winter,  rolling  it  up  in  bark  and 
hiding  it  in  vt^  tree* :  when  they  wanted  to  eat  it  they  first 
tDoitOened  it  wath  water. 

MsuT  •^i«ae«'  form  resnlar  :fall«  and  blisters  upon  leav#?s,  chiefly 
xhij^  <ji  EnciJypt^  The*-^*  first  appear  a«  little  pits,  which  swell 
int'*  ♦-hb*T  bobble-like  excre*<Tence^  or  thickener]  n>unded  masses 
encl«j*4nr  the  larva.  This  emerge*  from  an  opening  either  on  the 
up}«*-r  *JT  under  ^surface  <A  the  ^af. 

<>:b*T^  again  hide  and*T  loose  bark  on  the  trunk  or  l^ranchlets 
of  a  \T*^.  envek^ing  themsehe*  in  a  mas%  of  flooculent  matter, 
whi*  h  ♦rxude^  and  h^nn^  white  spot*  d«>tting  tlie  trunk  all  over. 
Tli*'^  •ip»-fif-^  are  «>  diiijrently  l^jrAed  after  by  several  kindn  of 
anis  whk'ii  s>>metimes  foruj  gallerie*  over  them  tliat  it  ih  difficult 
Xi*  oc»:lect  specimen^. 

Mo^t  of  the  naked  *-pecie^  are  mr»re  c*>iijiiiofi  ujx/n  AcaMrias  and 
oth*-r  Mrrub  tree*'  than  upon  Eucali-pt^,  and  l^waru]  in  such  num> 
l>er*  ofj  tlje  under  "nirfaoe  of  the  leav*-*  <jt  over  tlie  \tmn*z  l>ranch- 
l**tv.  a^  at  first  cdght  to  Vje  ea«-ily  mivtaken  for  aphides. 

S>me  of  the  true  lerp-prr/ducing  species  present  very  curioos 
♦'V am }•]♦--  of  insect  architecture.  The  lerp-^caleK  are  w.imetimes 
lik*-  iittl**  cockle  *^helh  mith  delicately  crenulateri  edge^.  %pmi- 
t  ran  ^parent  <>r  opaque,  black  (jt  richly  tinted  mith  yellow  re  red: 
some  are  •^mooth  and  flattened,  others  convex  and  covered  with 
fine  hairs;  sometimes  ther  are  cloRelv  attai-lied  to  the  leaf,  but 
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the  more  delicate  ones  are  simply  fixed  to  it  by  a  hinge  at  the 
apex,  the  larva  being  free  to  crawl  in  or  out. 

All  the  lerp-scales  are  fabricated  by  the  larvae  and  pupse  from 
the  excess  of  sap  or  juice  sucked  up  through  their  sharp  bills 
from  the  food-plant.  This  is  ejected  in  small  globules  from  the 
anus,  but  it  is  quite  different  from  the  excrement.  It  is  another 
form  of  honey-dew,  which  when  drawn  out  into  fine  threads  by 
the  feet  and  spun  into  the  net-like  sugar  lerps,  solidifies  and 
hardens  in  the  sun.  In  the  naked  species  the  larvae  expel  the 
sap  which  forms  a  real  honey-dew  as  in  the  case  of  the  European 
pear-tree  Psj'Ua  {P,  pyricola)^  in  which  it  is  so  excessive  that  the 
whole  foliage  and  trunk  of  the  tree  become  smothered  with  the 
exudation;  this  in  turn  is  attacked  with  a  fungus  which  covers 
it  with  a  smutty  black  coat  (fumagine)  seriously  injuring  the  tree* 

The  Australian  fauna  is  very  rich  in  species  of  Psj'llidje,  but 
from  their  small  size  and  active  habits  in  a  country  so  rich  in 
larger  and  more  conspicuous  insects  they  have  been  naturally 
rather  overlooked,  for  they  are  seldom  to  be  met  with  except  by 
sweeping  among  the  brush  with  a  net,  or  by  breeding  them  from 
the  larvae  and  pupse  upon  infested  foliage.  In  the  British  Museum 
Catalogue  of  the  Homoptera(  1850-51),  Walker  records  five  species, 
all  from  Tasmania.  Another  species  also  from  Tasmania  was  added 
to  the  list  by  the  same  author  in  his  Descriptive  Catalogue  of 
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In  1895  Tryon  (9)  gave  a  brief  description  of  the  eggs  and 
larvae  of  a  species  which  is  very  plentiful  in  the  spring  and  autumn 
upon  the  foliage  of  the  **  Moreton  Bay  Fig  "  {Ficus  macrophylla). 
The  larvte  prick  the  leaves  with  their  sharp  rostra,  and  live  in 
social  groups  protected  by  masses  of  coagulated  sap. 

In  1898  a  paper  by  Maskell  was  published  shortly  after  his 
de^ith  in  which  three  species  from  Australia  were  described  (9). 

The  last  paper  dealing  with  Australian  species  is  that  by  S.  A. 
Schwarz  (10),  who  redescribed  Dobson's  Psylla  eucalypti,  placing 
it  in  Signoret's  genus  Spondyliaspi»;  and  added  a  new  species. 

The  above  is  a  summary  of  all  that  has  been  written  on  Aus- 
tralian Psyliifke;  but  the  foreign  species  have  had  many  admirers, 
and  have  been  well  worked  out. 

In  a  group  of  Micro- Homoptera  like  the  PsyllicUH,  where  the 
largest  are  hardly  over  two  lines  in  length,  there  is  a  very  great 
difference  in  examining  carded  or  mounted  specimens,  sometimes 
many  years  old,  in  Museum  Collections,  and  series  of  living  insects 
of  the  same  species,  with  a  knowledge  of  their  life-histories. 
Therefore,  to  descril:)e  them  properly,  there  is  no  doubt  that  the 
correct  mode  of  studying  them  is  upon  the  spot  and  in  relation 
to  their  food-plants.  Fortunately  they  are  very  easily  bred  out, 
and  in  most  cases  when  the  food -plant  is  obtained  specimens  in 
all  stages  of  development,  from  the  egg  to  the  perfect  insect,  may 
be  found  and  worked  out  upon  the  same  branch  of  foliage,  the 
whole  life-history  l)eing  under  review  at  once. 

1  have  to  tender  my  thanks  to  the  following  gentlemen  for 
their  kindness  in  sending  me  specimens  and  notes : — Messrs.  C. 
P'refK-li  and  C.  French,  Jr.,  of  Victoria,  Mr.  H.  Tryon  of  Brisbane, 
and  Mr.  A.  M.  I^ea  of  Tasmania.  To  Dr.  HorvAth  of  Hungary 
and  Dr.  Howard  of  America  T  am  indebted  for  papei*s  dealing 
with  the  family,  and  to  Mr.  J.  H.  Maiden  of  Sydney  for  notes 
an<l  papers  upon  the  subject  of  manna. 

Classification. 

The  pMi/l/ififp  form  a  very  well  defiiu^  family  of  the  sulwrder 
Huinopt(»ra,  closely  allied  to  the  Aphidce  in  habits  and  form.     I 
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have  one  species  bred  from  the  Kurrajong  (Sterculia  heterophyUa) 
that,  on  a  superficial  examination,  is  wonderfully  like  a  green- 
winged  aphid.  In  their  larval  habits  they  are  much  more  coccid- 
like,  and  some  of  the  lerp-scales  produced  might  very  easily  be 
mistaken  for  a  coccus.  They  seem  also  to  have  some  relationship, 
particularly  in  the  larval  stages,  with  the  AleurodicUe.  Most  of 
thelarvte  of  Aleurodes  form  rounded  disc-like  shells  or  tests  under 
which  they  pupate,  hut  those  of  some  of  the  Australian  species 
pit  the  leaves  of  Eucalpyts  exactly  like  some  Psyllids;  however 
in  the  adult  stage  Aleurodes  shows  a  much  closer  relationship  to 
the  Coccids,  and  might  be  described  as  a  higher  type  of  this  group, 
with  both  sexes  winged,  but  with  a  very  primitive  venation.  In 
the  Psyllidoi  the  venation  of  the  wings  is  ver)'  well-defined,  and 
characteristic  of  the  species.  Sharp  (H)  places  the  Psytlidce  in 
the  sixth  family  of  the  Homoptera  after  the  Jasstdas  and  before 
the  Aphidce,  a  very  natural  position.  In  this  he  follows  most  of 
the  later  systematic  entomologists  who  have  placed  them  from 
their  external  characters. 

A  great  deal  has  been  written  about  the  classification  of  the 
Psyllidce,  Reaumur  named  them  Faux  Pucerons  from  their 
relation  to  the  Aphidce.  Linnaeus  placed  them  in  the  genus 
Chermes' (now  restricted  to  a  group  of  the  Coccidce).  Geoffroy, 
considering  that  the  later  name  had  been  improperly  used  by 
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Most  subssequent  writers  have  followed  Ijjw'h  cl&<wificatioiL  lu 
the  same  year  Soott  (ii)  formed  a  lifth  sabfamilv  for  Walker's 
two  genera  Carsidara  and  Tjfora. 

The  members  of  the  family  liave  a  «'ide  ^«>ographic^  range. 
Earope  is  particolarlT  rich  in  namVjers:  S'>athem  Ana  and  the 
Northern  parts  of  Africa  hav^r  a  fair  sapplv.  Hiley  and  «»ome  of 
the  earlier  writers  have  dt^scrihed  the  North  American  species 
and  Scott  several  from  South  America.  Buck  ton  lia^^  dealt  with 
three  from  India,  and  Schwarz  with  '^ne  fn^m  Japan.  They 
appear  to  be  more  nnmeroa**  in  temperatt:  climates,  or  dry  lemi- 
de>ert  lands,  than  in  tlie  tri>pif.-)^  and  tlie  dry  open  rsLU'^t^  (d 
Aa^tralia  oorered  with  stunted  Eucalyptun  -iirulA  arp  \*fry  rich 
in  species. 

The  ege*  are  either  bright  yellow  or  Ijrjm-n,  *itjutfUu»ii**  v.-atUfred 
all  over  the  f<4iatfe:  at  «^ther%  particularly  in  th«r  ^^a^f  '4  i)«e  l^'rp- 
producing  specie%  clu.'iUfrrd  t^jjffether  in  irr»r;rular  njH>  innu  ten 
Ui  forty  in  number.  Their  form  i^  generally  ek^ugati^-rji-al,  mum/b- 
time«  pointed  at  the  extremities:  and  mjuj^ tiinett  tliere  i^  a  »>Iight 
k^l  duwn  the  centre  «.rf  die  dorsal  (surface.  Tlie  ^h-I)  npJit*;  down 
tlie  centre  when  the  tiny  larva  emerge*.. 

Th**  larfc-a  i*  gen^-rally  paie  yello*.  el'Xigat*  in  f*fnu,  uiili  the 
heafi  an'j  the  abd</men  n^und*-']  at  tlj^  extr^riJti*-*;  th**  anU'iiny? 
*}i«>rL  *tout,  and  p'jinted  at  tii*-  tip.  ij**-  --y*-^  r*yL  MnaJJ,  and 
irrviruiar  in  i*jnn:  the  Irg*  -t-^ut  an^j  l^^n;:,  i»it*j  :}>*-  di;:ituW  '4  tln- 
tar^i  ]'.#n2.  During  it-^  ^u«::oes«^ive  ijjouji*  it  may  *Aihni£*'  it*» 
Oiilour  vrv«rraj  tim*-^:  a  origfjt  ye]Jo»  iana  fr*^^u*^tix]y  f'\ia.tiU*^  U* 
tfTi'ZtiX  ^n^ii  *JT  red  ••efonr  ii*  iinal  ii*'>u=T  irjl/*  th#-  fbii  *^r'tyMi  pujja; 
tije  indj'jatj'tn*-  *d  iLe  f UM-'ju-^-r^r-jw  i;  '»f  i/liu.Jc  0'»r*vit:  Uiark»« 
fi^viiLrtr  nv.iT*-  di^-liij'.t  and  deflijfjd  a*  •sa'.li  e'-dy«i*.  •*'»  'hit  t}**rMr 
irrn/iuiitjc/ij-  '.<f  'x»j'.»iir  r-^yjoui-r  ^er)'  iiit^r^^tiij^  t/^  u**-  *j^»*^r\*fT. 
S^ v*-ra'.  V ri t*er*  La i e  i»oT j '.^e'i  \ ii'i^  ^ ariat jorj  'jf  *:*.•  j '/»j r »>  K -* u in u r 
..*/vm*:*d  h  a*?  far  tjaf.-k  a»  1T7-:J  1".  »li*-ri  "tudyiu;;  ^y/^-^^  Tli^ 
lar»a  al  a  \*rry  •siwly  •-•wa;:*'  '/f  oe'v»'j'.*j.»ujefit  ►rio^*-  t»v  f"Uij'Jti»i 
jtafi^  '."T  pp»vf*'li'jfi*>  ufff^Xi  :ii*-  »Ki'j»-^  *A  lit*:  tji'-*ra'.-j«.  '^ym*-t!i*-  »ui«/ii 
afi^n»ard*  f<.»rni  lb*-  m:jig-*^jier^  'jf  the  pyjja.  t.*»^  trau*iorxnaij<jci» 
iieifj::   ^.*   :rradual    that    it    i**   o^iS^vult   t/>  d«^Ae   tije   borueriai«d 
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between  the  larva  and  pupa,  or  where  one  stage  ends  and  the 
next  commences.  In  dealing  with  their  development,  when  all 
stages  have  been  obtainable,  I  have  taken  the  smallest  form  to  be 
found  as  the  larva,  and  defined  the  pupa  from  the  largest, 
frequently  just  as  it  is  ready  to  cast  its  skin  and  emerge  as  the 
perfect  insect.  Though  the  changes  are  gradual,  each  moult  brings 
some  alteration;  first,  the  abdominal  segments  show  the  line  of 
separation  from  the  thorax,  next  the  line  between  the  base  of  the 
head  and  thorax,  and  the  enlargement  of  the  wing-covers.  The 
antennae,  though  not  increasing  much  in  length,  show  more  joints; 
in  the  earlier  stages  the  3rd  joint  is  very  long,  and  the  additional 
joints,  until  the  normal  number  of  nine  is  reached,  appear  to 
divide  off  from  the  apical  portion  of  the  elongated  third  joint, 
which,  however,  is  generally  the  longest  in  the  perfect  Psylla. 
Many  of  the  larvae  and  pupse  are  covered  with  fine  hairs;  most  of 
the  species  that  are  naked  (not  forming  lerps  or  galls)  have  the 
hairs  upon  the  dorsal  surface  covered  with  tiny  particles  of  white 
sugary  secretion,  with  those  on  the  sides  converted  into  white 
filaments  sometimes  of  considerable  length. 

The  perfect  insect  might  be  compared  to  a  minute  cicada  in 
general  fonn,  but  there  the  actual  resemblance  ends.  The  head 
is  generally  broader  than  long,  sometimes  deflected,  with  large 
eyes;  the  ocelli  three  in  number,  the  lateral  ones  placed  on  the 
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scutellum  rounded.  The  wings  are  fully  developed  in  both  sexes; 
the  elytra  or  forewings  longer  than  the  abdomen,  with  stout 
nerv'ures,  the  costal  with  or  without  a  stigma;  the  venation  is 
simple  and  constant,  and  of  both  generic  and  specific  value. 
From  the  primary  vein  run  the  radius  parallel  with  the  costal, 
the  cubitus  which  branches  into  an  upper  and  lower  arm,  each 
again  bifurcated  into  a  more  or  less  regular  cell  at  the  apex;  the 
cubitus  with  or  without  a  petiole;  the  hind  wings  simple.  The 
legs  are  formed  for  jumping;  the  coxse  of  the  hind  pair  armed 
with  a  rounded  spine;  the  apex  of  the  tibiae  of  the  hind  legs 
armed  with  a  fringe  of  fine  spines;  the  tarsi  two,  with  large 
double  claws.  The  abdomen  is  composed  of  six  segments.  The 
genitalia  of  the  male  comprise  an  upper  and  lower  valve,  two 
curved  processes  known  as  the  forceps,  and  an  enclosed  penis. 
The  female  genitalia  consist  of  two  more  or  less  elongate  valves 
enclosing  the  o\'ipositor.  The  form  and  structure  of  the  genital 
organs  are  also  of  use  for  specific  characters,  and  are  constant  in 
each  species. 

The  colouration  and  size  are  not  constant.  Low  says,  with 
reference  to  the  European  species  (18),  that  not  only  are  there 
differences  in  the  colour  according  to  the  age  of  the  insects,  but 
the  same  species  on  a  different  food-plant  varies;  and  that  the 
successive  generations  change  with  the  seasons  in  both  particulars. 
In  Australian  species  so  far  I  do  not  find  any  perceptible  differ- 
ence in  the  successive  broods  (many  of  which  live  all  through  the 
year),  probably  on  account  of  the  comparatively  uniform  climate; 
but  the  colouration  is  ver}'  variable  in  some  species,  particularly 
in  those  hiding  under  bark  or  crawling  upon  the  foliage  in  their 
larval  state,  while  the  males  are  often  the  smallest.  Though 
some  do  not  vary  in  the  least,  being  distinctly  marked  when  they 
emerge  from  the  pupie,  others  often  take  several  days  to  attain 
the  dark  markings  upon  the  wings,  and  these  vary  and  fade  away 
to  the  faintest  tinge  of  brown  in  individuals  of  the  same  brood; 
pale  yellows  become  ochreous,  and  browns  black.  After  a  time 
many  of  the  richest  colours  fade  or  change  into  darker  tints. 
17 
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All  the  species  that  I  have  examined  appear  to  fall  very 
naturally  into  the  subfamilies  defined  chiefly  upon  the  structure 
of  the  wings  by  F.  Low.  Those  forming  lerp-scales  or  hiding 
under  bark  are  referable  either  to  the  Liviince  or  Aphnlarinasi 
most  of  those  living  among  flocculent  matter  upon  foliage  or 
forming  rudimentary  lerps  to  the  Psyllince;  and  all  the  true  f^M" 
producing  species  (with  a  few  exceptions)  to  the  Triozince. 

I  have  not  proposed  new  genera  for  any  species  that  I  could 
at  all  reasonably  refer  to  genera  already  well-defined ;  and  if  I 
have  erred  on  the  side  of  caution,  specialists  will  be  able  to  rectify 
this  defect.  This  course  appears  to  be  preferable  to  forming  new 
genera  on  such  scanty  material,  as  has  been  done  in  the  past;  one 
of  Walker's  genera,  for  instance,  being  based  on  the  examination 
of  a  single  specimen  minus  the  head. 

In  a  large  series  of  specimens  one  frequently  meet-s  with 
examples  possessed  of  an  extra  cell  or  cross  nervure  in  the  wings; 
such,  if  examined  alone,  would  certainly  not  fit  the  genus  to 
which  the  species  belongs.  It  also  appears  to  me  that  some  of 
the  latest  genera  established  by  Biley  and  others  are  so  minutely 
defined  that  they  can  only  take  in  the  single  species  upon  which 
they  are  founded,  whereas  if  they  had  received  more  general 
treatment  they  might  have  included  all  allied  forms. 

In  Schwarz's  paper  (lO)  he  discusses  the  position  of  the  genus 
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lower  branch  of  cubitus;  upper  furcation  very  long  and  narrow; 
upper  fork  of  lower  branch  of  cubitus  very  long,  more  than  twice 
as  long  as  lower  fork. 

Genus    i.  — Livia,  liatr.,  Hist.  Nat.  Ins.  Vol.  xii.  p.  374,  1804 
(Diraphia,  Illig.). 
ii.— Crbiis,  Scott,  Trans  Ent.  Soc.  Lond.  p.  462,  1882. 
iii. — Lasiopsylla,  n.g. 

Genus  Crbiis,  Scott. 

Head  :  crown  down  the  centre  more  than  half  the  breadth 
between  the  eyes.  In  front  of  each  eye  a  short  angular  tooth, 
front  margin  convex.  Front  lobes  long,  stout,  vesicate.  Antennae 
long,  slender.  Eyes  viewed  from  above  hemispherical,  placed  on 
the  side  of  the  head. 

Thorax:  pronotum  narrow,  widest  at  lateral  margins,  within 
which  is  a  small  fovea;  dorsulum  moderately  convex;  mesonotum 
of  an  irregular  hexagonal  shape.  Elytra  elongate,  rounded  at 
apex;  radius  joining  marginal  nerve  before  apex,  furcations  of 
cubitus  elongate. 

Type  Livia  longipennis,  Walker. 

C.  LONOiPKNNis,  Walker. 
(Plates  xi.,  fig.  1;  xii.,  fig.  17;  xiv.,  fig.  8). 

Livia  longipennis.  Walk.,  B.M.  Cat.  (Homoptera)  p  910,  1851; 
Psylla  Hvioidesy  Walk.,  Ins.  Saunders.  Homop.  pt.  iii.  p.  Ill; 
C.  longipennis,  Scott,  Trans.  Ent.  Soc.  Lond.  1882,  pt.  3,  p.  463. 

Lerp  formed  upon  the  leaves  of  Eucalyptus  sp.,  not  more  than 
one  or  two  upon  a  leaf,  rich  canary-yellow,  attached  to  the  leaf 
by  a  regular  flange  from  which  it  swells  out,  lobed  on  either  side 
to  a  broadly  rounded  apex,  convex,  the  edges  in  contact  with  the 
leaf  somewhat  flattened;  formed  of  opaque  threads  running  from 
the  flange  in  a  crescent  pattern  so  close  as  to  give  it  a  granulated 
appearance,  but  the  whole  of  the  upper  surface  thickly  clothed 
with  long  hair-like  filaments,  giving  it  a  very  beautiful  appear- 
ance; the  outer  hairs  easily  abraded,  and  many  specimens  are  more 
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or  less  denuded  of  the  outer  covering.  Diameter  through  centre 
5,  across  6,  height  above  surface  of  leaf  1  line. 

Larva  and  pupa  unknown. 

Ima^go. — Length  -27  inch,  antennae  '13  inch. 

General  colour  red,  eyes  dark  brown,  apex  of  central  abdominal 
segments  on  dorsal  surface  banded  with  black,  lower  portion  of 
genitalia  yellow;  wings  pale  brown,  semiopaque,  coriaceous  and 
very  finely  wrinkled,  nervures  red.  Head  small,  deeply  cleft  in 
front,  with  a  median  suture  and  shallow  fovea  on  sides,  truncate 
behind  base  of  antennae;  a  small  angular  tooth  in  front  of  eyes, 
arcuate  behind.  Face  lobes  large,  rounded  at  apex  and  clothed 
with  ^(rey  haii*s.  Antennae  very  long,  cylindrical,  1st  and  2nd 
joints  short  and  rounded,  3rd  long,  4-5th  shorter,  6th-8th  longer, 
9th  short,  10th  very  short  and  rounded  at  tip.  Eyes  rounded 
on  outer  margins :  ocelli — central  ocellus  large,  oval,  at  apex  of 
median  cleft;  lateral  ocelli  large.  Thorax:  pronotum  narrow, 
depressed  on  sides;  dorsulum  large,  rounded  on  both  sides,  coming- 
to  a  point  on  sides;  mesonotum  very  large,  depressed  in  centre, 
swelling  out  on  sides,  with  the  scutellum  almost  cordiform.  Legs 
short  and  stout.  Wings  thrice  as  long  as  broad,  rounded  at  apex; 
primary  stalk  rather  short,  stalk  of  subcosta  short;  costal  cell 
elongate,  with  a  second  or  false  costal  nervure  running  to  base  of 
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This  is  not  a  common  species,  and  individuals  are  generally 
found  singly  upon  leaves.  Walker's  two  specimens  in  the  BritiHh 
Museum  come  from  Tasmania.  Mr.  Lea  has  lately  sent  me 
several  worn  lerp-scales  from  the  neighbourhood  of  Hol>art. 
When  fresh  the  lerp  is  one  of  the  most  beautiful  Australian 
forms,  but  the  thick  covering  of  filaments  soon  wears  off  when 
exposed  to  the  weather. 

Genus  Lasiopstlla,  n.g. 

Head  similar  to  that  of  Creiis,  with  a  short  tooth  on  sides  of 
eye,  and  long  slender  antennae.  Thorax  large,  convex;  pronotum 
short,  sharply  rounded  in  front;  dorsulum  large,  arcuate  in  front, 
broadly  rounded  on  sides.  Wings  nearly  thrice  as  long  as  broad, 
with  an  inner  or  false  costal  nervure  running  close  and  parallel 
to  costal  nervure,  merging  into  it  at  shoulder;  stigma  wanting; 
radius  short,  nearly  straight,  stalk  of  subcosta  a  little  shorter 
than  stalk  of  cubitus;  upper  fork  of  lower  cubitus  very  long, 
curving  in  at  centre.  Apex  of  hind  tibiae  dilated,  and  lx*aring 
three  fine  black  spines  on  the  edge. 

Lasiopstlla  rotcndipbnnis,  n.sp. 
(Plates  xi.,  fig.  2;  xiL,  fi^.  4;  xiv.,  fig.  11). 

Lerp. — Large,  flattened,  thin  white  scales,  up  to  nearly  ^  inch 
in  diameter,  irregularly  rounder!,  arcuate  at  the  hinge,  attacher] 
to  the  leaf  by  a  small  hinge  from  which  the  scale  grows  in  con- 
centric rings,  giving  it  a  reniform  shape;  convex  in  centre,  with 
outer  margin  pressed  close  to  the  leaf;  on  the  leaves  of  EuraJtypluM 
m^Miodara,  E,  polijanth^^ma  and  several  other  allierJ  species;  some- 
times single  or  half  a  dozen  overlapping  each  other. 

Larva. — General  colour  dull  yellow,  tinged  with  pink  on  abd«>- 
men  and  legs;  antennae  barred  with  black;  two  large  blotchen  cm 
head,  and  a  doable  row  of  impressed  black  spots  ninning  to  tip 
of  abdomen  where  they  come  to  a  v-shaped  point;  anal  tabercle 
black.  Head  truncate,  slightly  rovinded  in  front,  forming  with 
thorax  a  solid  piece  widest  at  base  of  abdomen;  eyes  very  small; 


262 


AUSTRAUAN  PSYLLID^, 


antenna}  very  slender,  short,  mottled  with  black.  Abdomen  flat^ 
swelling  out  from  base,  broadest  in  centre,  outer  edges  of  seg- 
ments rounded;  anal  tip  pointed. 

Pupa. — General  colour  pale  sea-green  with  blotches  on  head,, 
two  smaller  ones  in  front;  legs,  antenna:,  two  spots  at  hind  margin 
of  head,  and  those  on  the  thorax  and  abdomen  as  in  larva  black. 
Head  large,  lobed  in  front,  arcuate  behind;  eyes  swelling  out^ 
rounded  behind;  antennae  very  long,  curving  round  and  tapering 
to  tips,  lst-2nd  joints  short,  stout,  3rd  long,  slightly  elbowed; 
eyes  projecting,  slightly  rounded.  Thorax  long,  wing-cases  large;, 
legs  long  and  stout.     Abdomen  as  in  larva. 

Imago. — Length  '23  inch,  antennae  '09  inch. 

General  colour  yellowish-brown  deeply  tinted  with  pink  ;: 
antennae  reddish,  with  the  apex  of  each  of  the  last  8  joints  dark 
brown;  face  red,  shaded  on  the  outer  margin  with  chestnut;  eyes 
dark  reddish-brown :  segments  of  thorax  dull  red  shaded  with 
pale  brown,  segmental  divisions  black,  the  red  replaced  in  male 
both  on  head  and  thorax  with  black :  legs  yellow,  tarsi  brown; 
wings  semiopaque,  coriaceous,  the  apical  portion  in  female  thickly 
clouded  or  mottled  with  fuscous,  nervures  red;  abdomen  beauti- 
fully barred  with  red,  edged  on  either  side  with  green  and  a  fine 
black  band  below.     Head  large,  truncate  in  front,  with  a  deep 
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back  to  scutellum,  truncate  at  apex;  scutellum  large,  truncate  in 
front,  rounded  behind.  Legs  long,  femora  of  forelegs  very  stout 
and  thickened;  tarsi  long.  Wings  large,  very  long,  over  thrice 
a«  long  as  broad;  costal  nervure  rounded  at  base,  slightly  hollow 
in  centre  and  curving  round  at  tip  to  hind  margin  of  wing,  which 
is  nearly  straight;  primary  stalk  long  and  stout;  stalk  of  subcosta 
shorter  than  stalk  of  cubitus;  costal  nervure  double  at  base,  but 
without  any  true  subcostal  cell  or  stigma;  the  costal  cell  long  and 
slender,  tapering  out  into  a  tail  between  costal  and  subcostal 
nervures;  radius  long,  turning  up  at  tip  of  wing;  stalk  of  cubitus 
longer  than  stalk  of  radius,  upper  branch  short,  bifurcated  about 
centre  of  wing,  upper  and  lower  forks  of  equal  length,  running 
out  at  tip  of  wing  and  forming  a  very  elongate  slender  cell;  lower 
branch  of  cubitus  shorter  than  upper,  upper  fork  very  long, 
curving  down  before  reaching  tip  of  wing;  lower  fork  transverse, 
running  out  at  a  sharp  point ;  clavus  very  thick  and  short, 
clavical  suture  running  through  centre  of  the  long,  slender,  anal 
cell.  Abdomen  stout  and  rounded  to  tip.  Genitalia  {^)  short 
and  broad;  lower  genital  plate  short,  angular;  forceps  oval;  penis 
hidden:  upper  genital  plate  long,  slender:  (9)  upper  and  lower 
genital  plates  short  and  pointed,  clothed  with  fine  hairs. 

Ilab. — Melbourne  (on  E.  rtielliodora\  Mr.  C.  French,  Junr.)> 
and  Bendigo,  Vic.  (on  E.  polyanthema;  W.  W.  Froggatt);  Hobart, 
Tas.,  (lerp  only,  on  E.  sp.;  Mr.  A.  M.  Lea);  Bathurst,  and  Tumut, 
N.JS.W.  (on  E.  melliodora^  and  E,  polyanthema-,  W.  W.  Froggatt); 
Brisbane,  Q.,  (lerp  only,  on  E.  sp.;  Mr.  H.  Tryon). 

This  is  a  very  common  species  where  the  particular  species  of 
Eucalypts  enumerated  grow,  and  has  a  very  wide  range  over  the 
eastern  portion  of  Australia.  I  have  seen  bushes  about  Bathurst 
covered  with  the  white  lerp-scales  in  the  early  summer.  I  have 
another  form  of  the  lerp  collected  on  the  foliage  of  a  low  scrub 
Eucalypt  growing  on  the  river  flats  near  Bourke,  Darling  River, 
that  has  puzzled  me  ver}'  much,  for  though  I  can  see  no  specific 
differenees  in  the  pupa  or  perfect  Pay  Hid,  yet  the  lerp-scale,  while 
of  the  same  colour  and  shape  as  the  more  common  coastal  species,  is 
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quite  different  in  its  structure.  Instead  of  being  formed  in  con> 
centric  rings,  it  is  made  up  of  close  delicate  parallel  bars,  which 
run  from  the  base  to  the  outer  margins,  giving  it  a  beautifully 
striated  appearance. 

Lasiopsylla  bullata,  n.sp. 
(Plates  xi.,  fig.  3;  xii.,  fig.  16;  xiv.,  fig.  15). 

Lerp. — Thin  bubble-like  galls  or  excrescences  upon  the  upper 
surface  of  the  leaves,  produced  by  the  attacks  of  the  larv»  on  the 
under  surface  of  the  leaves  of  several  species  of  Eucalypts; 
narrow  and  constricted  at  base,  but  swelling  out  in  an  elongate- 
oral  or  rounded  gall,  from  4-8  lines  in  height  and  4-5  in  diameter; 
very  variable  in  shape,  and  from  1-12  on  a  single  leaf;  when  fully 
developed  the  general  green  colour  is  frequently  brightly  tinted 
with  red  and  yellow.  Basal  orifice  large,  but  closed  with  a  cir- 
cular cake  of  saccharine  matter;  the  small  larva  crawls  about  in 
its  spacious  chamber  until  nearly  ready  to  pupate;  then  it  is 
enveloped  in  a  mass  of  white  flocculent  wool,  though  in  its  earlier 
stages  quite  free  from  such  filaments. 

Larva  bright  canary-yellow,  legs  and  antennze  semitransparent, 
eyes  bright  red,  the  dorsal  surface  showing  traces  of  the  fuscous 
marking  of  the  pupa.  Head  short,  broad,  rounded  in  front, 
antennse  very  long  and  stout,  clothed  with  coarse  hairs.     Thorax 
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General  colour  light  chestnut  and  bright  yellow ;  wings 
coriaceous,  light  brown,  with  reddish-brown  nervures;  clavical 
suture  bright  pink,  giving  it  a  very  distinctive  appearance.  Head 
small,  curving  down  in  front,  truncate  at  base,  deeply  cleft  in 
front,  rounded  to  eyes,  with  a  median  ridge  and  large  shallow 
depression  on  either  side.  Face  lobes  short  and  broad,  rounded 
and  clothed  with  long  grey  hairs.  Antennse  long,  slender, 
springing  from  below  inner  margin  of  eye;  l8t-2nd  joints  very 
short,  3rd  very  long,  4th-9th  slender,  uniform  in  length,  10th 
short  and  slightly  thickened  at  tip.  Eyes  large,  reddish-brown, 
not  projecting :  ocelli  large,  central  ocellus  at  the  apex  of  frontal 
clef  t, lateral  ocelli  close  to  hind  margin  of  eyes.  Thorax:  pronotum 
very  small,  convex  in  front;  dorsulum  hexagonal,  convex  on  sum- 
mit, rounded  at  apex;  mesonotum  deeply  arcuate  in  front,  large, 
rounded  on  sides  and  behind.  Legs  short  and  thick.  Wings 
thrice  as  long  as  broad,  rounded  to  tip,  but  sharply  turned  down 
and  somewhat  straight  on  hind  margin ;  primary  stalk  straight, 
rather  short;  stalk  of  subcosta  shorter  than  stalk  of  cubitus;  a 
distinct  false  or  second  costal  vein  running  from  base  to  apex  of 
subcosta,  forming  a  thickened  costal  band  tapering  to  tip;  stigma 
wanting;  radius  slightly  curved  upwards,  not  reaching  exti*cme 
tip  of  wing;  upper  branch  of  cubitus  short;  upper  and  lower 
furcations  very  long,  of  equal  length,  forming  a  narrow  uniform 
cell,  and  slightly  curved  up  at  tips,  lower  branch  nearly  as  long  as 
upper,  upper  fork  very  long,  curving  down  in  centre,  rounded  at 
tip;  lower  fork  long,  sloping  inwards;  clavus  stout,  clavical  suture 
very  distinct,  bright  red  in  sunlight.  Genitalia  ((J):  lower  valve 
short  and  angular;  forceps  arcuate  on  outer  edge,  coming  to  a 
point  at  apex;  upper  genital  plate  large,  flask-shaped,  swollen 
and  rounded,  apex  nipple-sha(>ed. 

Ilab. — Sydney  (on  E,  capitellata)  and  Mittagong,  N.S.W.  (on 
E.  dives;  W.  W.  Froggatt). 

This  is  a  very  remarkable  Psyllid,  allied  to  Creiis  l<yiigipennis, 
but  with  the  wing  of  a  distinctly  different  shape.  The  larvae 
living  in  the  leaf-galls  are  quite  different  from  the  shield-shaped 
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Trioza  larvse  found  in  various  galls;  and  are  much  more  like  the 
sugar-lerp-forming  Psyllids. 

U.  Sabfamily  APHALAKIS£,  F.  Loew. 

Front  of  head  either  swollen  or  prolonged  into  two  conical 
processes,  or  roughly  rugged;  eyes  prominent.  Stalk  of  cubitus 
as  long  as,  or  longer  than  stalk  of  subcosta. 

Genus     i. — Euphyllura,    Forst ,   Rheinl.  u.   Westphal.   Verh.^ 
1848. 
ii. — Rhinocola,  Forst.,  loc.  cit. 
iii. — Aphalara,  Forst.,  loc,  cit. 
iv. — PsYLLOPSis,  F.  Low,  Verh.  Zool.-Bot.  Gesell.  Wien. 

xxviii.,  1879. 
V. — The  A,  Scott,  Trans.  Ent.  Soc.  London,  1882. 
vi. — Phytolyma,  Scott,  loc,  cit 
vii. — Phyllolyma,  Scott,  loc,  cit. 

viii. — Spondyhaspis,  Sign.,  Ann.  Soc.  Ent.  Franc.  1879. 
ix.  — Cardiaspis,   Schwarz,  Proc.  Ent.  Soc.  Washington^ 
iv.,  1896. 

Genus  Rhinocola,  Forster. 
Head  with  eyes  prominent;  front  of  head  prolonged  into  two 


BY   WALTER   W.    FROGGATT.  267 

General  colour  pale  yellow,  with  the  tips  of  the  antennae,  a 
broafi  patch  on  either  side  of  the  dorsal  surface  of  the  head,  a 
double  row  of  smaller  markings  on  the  thorax  and  basal 
abdominal  segment,  wing-covers  and  apical  portion  of  abdomen 
slate-grey;  eyes  reddish-brown.  Head  almost  globular,  eyes 
prominent,  well  round  on  the  sides  of  the  head;  antennae  thick, 
standing  out  on  either  side;  wing-covers  oval,  large.  Abdomen 
long,  narrow,  rounded  at  the  tip,  finely  edged  with  short  hairs. 
Dorsal  surface  flattened;  under  surface  pale  yellow. 

Maskell  has  described  and  figured  this  species  in  detail  in  his 
paper  (6),  so  that  I  need  not  again  go  over  the  same  ground. 
He  found  this  small,  greyish-brown  psyllid  common  upon  the 
foliage  of  blue  gums  (E.  globulus)  growing  in  New  Zealand;  and 
he  suggested  that  as  this  is  an  introduced  tree  in  that  country 
the  insects  might  be  Australian.  My  specimens  were  obtained 
in  considerable  numbers  upon  young  seedlings  in  Purchase's 
Nursery,  Parramatta,  and  also  in  the  Botanic  Gardens,  Sydney. 

Rhinocola  revoluta,  n.sp. 
(Plates  xi.,  fig.  12;  xii.,  fig.  8;  xiv.,  figs.  19-19a). 

The  larvie  form  a  very  remarkable,  double- valved,  opaque  white 
lerp  like  a  rounded,  flattened  oyster  shell,  about  2  linen  in 
diameter,  placed  along  the  edges  of  the  young  leaves  of  several 
different  Eucalypts;  they  are  thin  when  first  formed  upon  the 
surface  of  the  leaves,  but  as  the  actions  of  the  feeding  larvae 
cause  the  leaf  to  become  discoloured  and  curl  up,  the  lerp-scales 
assume  a  horizontal  position  and  become  packed  in  rows  side  by 
side,  rolled  up  in  the  enveloping  leaf,  sometimes  as  many  as 
twenty-four  in  a  row;  when  few  the  lerp-scales  are  generally  much 
larger.  When  the  larvje  are  ready  to  emerge  the  valves  open  at 
tho  apex. 

Pupa  short  and  broad,  head  thorax  and  abdomen  yellow  tinged 
with  green,  the  last  darkest  and  banded  with  interrupted  black 
bars;  legs  and  antennte  yellow;  wing-covers  chocolate-brown. 
Hesul  broad,  truncate  in  front;  antennte  rather  short,  standing 
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out  on  either  side,  slightly  hair}',  pointed  at  the  tips;  eyes  small. 
Thorax  broad,  rounded  in  front;  wing-covers  small,  elongated, 
covered  with  fine  white  hairs.  Legs  short  and  thick.  Abdomen 
broad,  rounded,  swelling  out  at  the  base,  and  rounded  to  the 
apex. 

Imago, — Length  0*15,  antennae  0*045  inch. 

General  colour  bright  green,  thorax  mottled  with  reddish- 
yellow,  tarsi  brown;  wings  semi-opaque,  finely  granulated,  tinged 
with  pale  dull  yellow,  darkest  along  hindmargin,  the  tips  clouded 
with  fuscous  and  black  running  into  the  cells;  nervures  light 
brown.  Head  not  as  broad  as  the  thorax,  deeply  cleft  in  front, 
with  a  slight  median  suture  and  shallow  fovea  on  either  side, 
sloping  down  on  either  side  l)ehind  the  antennae;  arcuate  at 
hindmargin;  face  lobes  large,  broad  and  rounded,  thickly  clothed 
with  hairs;  antennae  in  front  of  eyes  moderately  long,  basal 
joints  thickest,  each  clouded  with  fuscous  at  apex,  3rd  and  4th 
joints  longest,  5th-6th  shortest,  7th-8th  long  and  slender,  9th 
shorter  and  broadest  at  apex,  10th  oval,  short  and  broad.  Eyes 
very  large,  rounded,  and  contracted  on  inner  edge :  central 
ocellus  small,  pink;  lateral  ocelli  large,  \'itreous.  Thorax  with 
pronotum  very  narrow,  curving  round;  dorsulum  very  broad, 
convex,  round  in  front,  the  sides  produced  into  slender  points, 
slightly  arcuate  on  the  sides  to  rounded  apex;  mesonotum  large, 
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claxus  long  and  stout,  claWcal  SQtare  long  and  distinct.  Abdomen 
stout,  tapering  to  tip. 

3 .  Smaller  than  female;  with  the  wings  semitransparent,  bat 
without  fosGous  markings.  Genitalia  {^)  short  and  broad; 
lower  genital  plate  short  and  rather  angular;  forceps  short,  thick, 
and  turned  downward;  upper  genital  plate  long,  thick,  and 
rounded  at  tip. 

I/ab. — Bendigo,  Vic.  (on  E.  Uf*coT9fi<m);  and  Tumut,  N.S.W. 
(on  £,  niaerorrkyneha^  and  E.  hemiphioia;  W.  W.  Frc^gatt). 

Rhinocola  assimius,  n.sp. 
(Plate  xi.,  fig.  13). 

Closely  allied  to  the  preceding  species.  The  habits  of  both 
larvsp  and  pope  are  identical,  except  that  the  lerpKX>verings 
witliin  the  curled  leaf  are  very  much  more  irregular  in  form,  and 
somewhat  larger.  The  minute  larv'ie  do  not  at  once  commence 
to  form  a  lerp-scale,  but  crawl  about  enveloped  in  white  filaments, 
and  take  shelter  in  the  first  curl  of  the  leaf.  General  colour 
pale  yellow. 

Pupa  dull  brown,  with  darker  markings  on  the  head,  legs  and 
antenna? ;  a  row  of  spots  down  each  side  of  thorax  and  abdomen 
black. 

Inmyo. — Length  01 5,  antennae  0"03  inch. 

General  colour  ochreous,  eyes  reddish-brown:  wings  coriaceous, 
light  brown,  ner>-urcs  reddish-brown.  Head  narrow,  cur\ed 
down  in  front,  arcuate  behind,  with  front  margin  arcuate  in  centre 
and  on  either  side  at  base  of  antennae,  with  a  short  median  suture 
and  small  rounded  fovea  on  either  side;  face  lobes  small,  hidden 
from  above;  antennie  short,  apex  of  terminal  joints  clouded  with 
chestnut,  1st  and  2nd  joints  very  stout  and  short,  3rd  joint 
cylindrical,  twice  the  length  of  the  two  preceding  combined, 
4th-9th  shorter,  10th  short,  oval  at  the  tip.  Eyes  not  projecting, 
angular  on  the  inner  margin :  central  ocellus  very  small,  lateral 
ocelli  small,  close  to  the  eye.  Thorax  :  pronotum  angular  in 
front,  broadest  in  centre,  with  an  impressed  fovea,  narrow  and 
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rounded  at  extremities;  dorsulum  spindle-shaped;  mesonotum 
large,  almost  truncate  in  front,  rounded  almost  to  a  point  on  the 
sides,  convex  behind,  scutellum  small  and  angulated  in  front. 
Legs  short,  stout.  Wings  as  in  the  preceding  species  but  without 
the  fuscous  markings  on  the  tips.  Genitalia  ($)  short  and  broad, 
details  unknown. 

Hah, — Cooma,  N.S.W.,  (on  E,  vimhialis;  W.  W.  Froggatt). 

It  is  very  curious  that  this  species  constructs  such  a  similar 
lerp  in  the  earlier  stages,  and  has  the  wings  so  exactly  similar  in 
shape  and  venation.  The  colours  of  the  larva  and  perfect  insect, 
however,  are  different.  The  head  and  thorax  also  are  very 
different  in  their  form  and  structure.  A  difference  in  colour 
might  perhaps  be  due  to|seasonal  variation;  but  the  differences  in 
shape  of  the  different  parts  of  the  thorax  are  both  distinct  and 
pronounced. 

Rhinocola  corniculata,  n.sp. 
(Plates  xi.,  fig.  11;  xiv.,  fig.  13). 

Lerp  common  upon  the  slender  leaves  of  E.  gracilisy  generally 
singly,  but  sometimes  two  or  three  close  together;  pale  hom- 
•Colour  to  yellowish-brown,  opaque  and  transversely  striated  ; 
length  6,  diameter  at  apex  2^  lines ;  commencing  at  a  slender 
point,  tapering  to  a  broad  rounded  apex,  convex  on  upper  surface, 
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barred  with  bUck;  wings  light  brown,  coriaceous,  semiopaque; 
ner>'nre8  ochreooa.  Head  very  short,  turned  down  in  fronts  not 
as  broad  as  thorax,  deeply  cleft  in  f ^ont^,  with  a  median  suture  and 
-elongate  fovea  on  either  side,  arcuate  behind.  Face  lobes  very 
large,  broad  and  round,  fringed  with  long  hairs.  Antenn«e  with 
first  joint  very  short  and  broad,  2nd  short,  rounded,  3rd  slightly 
bent  at  base,  cylindrical,  4th-8th  increasing  slightly  in  length 
towards  apex,  9th  much  shorter,  10th  short,  oval.  Eyes  large, 
angulated  on  inner  margins :  central  ocellus  small,  hidden  from 
above;  lateral  ocelli  large,  close  to  inner  edge  of  eyes.  Thorax  : 
pronotum  almoet  angular  in  front,  deeply  arcuate  behind,  short, 
not  reaching  to  outer  margins  of  eyes;  dorsulum  convex  in  fnmt, 
pointed  at  extremities,  sloping  on  either  side  of  hind  margin  to 
centre  which  is  truncate;  mesonotum  very  large,  with  lH)th  sides 
of  front  margin  lobed,  sides  produced  into  a  point,  hind  margin 
sloping  round  to  the  centre  where  it  is  truncate;  scutelluni  large, 
rounded  behind ;  the  entire  dorsal  surface  of  thorax  finely 
shagreened.  Legs  stout,  tarsal  claws  black.  Wings  twice  as 
long  as  broad,  long  and  narrow,  broadest  and  rounded  towards 
tip ;  primary  stalk  moderately  long ;  stalk  of  sul)costa  shorty 
costal  cell  elongate,  rounded;  stigma  moderately  Ions:,  angular 
at  base;  radius  short,  running  out  on  upper  edge  of  wing;  stalk 
of  cubitus  longer  than  subcosta;  upper  branch  of  cubitus  long; 
upper  fork  longest,  curving  down  just  below  tip  of  wing,  lower 
fork  cur\'ing  inwards;  lower  branch  of  cubitus  hnig,  upper  fork 
long,  curving  upwards,  lower  fork  long,  sloping  outward;  clavus 
stout,  rounded,  clavical  suture  very  slight.  Abdomen  stout  and 
thick  set.  Genitalia  (^J)  unknown;  (J)  short  and  broad,  valves 
rounded  on  sides. 

Hah. — Bendigo,  Vic.  (on  E.  gracilis)  and  Wagga,  N.S.W.  (also 
on  E.  gracilis;  W.  W.  Froggatt). 

I  have  specimens  of  two  lerphscales  which  may  be  identical 
with  those  of  this  species,  but  I  know  nothing  about  the  insects. 
The  first  came  from  Mr.  J.  H.  Maiden,  who  received  them  upon 
lx>tanical  specimens  of  E.  largijlorens  growing  near  Bourke;  these 
lerps  are  in  clusters  upon  the  leaves,  and  are  of  a  darker  yellow 
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tint,  opaque  and  more  robust  in  form.  The  second  were  sent  to 
the  late  Mr.  A.  S.  Olliff  from  Western  Australia,  covering  the 
leaves  of  E,  rudis  in  thousands;  these  are  lighter-coloured  than 
the  former,  and  somewhat  smaller.  This  is  the  lerp  for  which 
Mr.  Olliff  proposed  to  form  a  new  genus  Xylolyma^  but  he  merely 
exhibited  the  specimens  at  one  of  the  Society's  meetings  (Pro- 
ceedings, 1894,  p.  740),  and  did  not  publish  anything  in  the  shape 
of  description,  if  he  had  the  adult  insects. 

Rhinocola  ostreata,  n.sp. 
(Plates  xi.,  fig.  14;  xiv.,  fig.  20). 

Larvdd  producing  rounded  lerp-scales  upon  the  leaves  of  E- 
gracilis;  lerp  2  lines  in  diameter,  convex,  commencing  at  an 
elongate  flange  at  the  base,  swelling  out  and  circular  at  apex, 
attached  to  the  lerp  by  the  flange,  but  the  encircling  edge  also 
fitting  close  to  the  leaf-surface;  semi-opaque,  dull  horn-colour, 
with  a  smoky  tint  produced  in  concentric  rings  from  the  flange, 
giving  it  a  regular  circular  formation. 

Pupa. — General  colour  bright  red;  antennae,  legs,  wing-covera 
and  markings  on  the  dorsal  surface  of  head,  thorax,  and  abdomen 
black;  eyes  dark  yellow.  Head  broad,  rounded  in  front,  eyes 
well  back,  on  sides  of  head;  antennae  short,  stout,  and  pointed  at 
tips.      TliuiiLx    broucl^  t!attt:'riOfl :    win^-ojvers  small,  rounde<l    at 
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length  towards  tip,  9th-10th  short  and  stout,  forming  a  slight  club. 
Eyes  large,  circular,  flattened,  not  projecting :  central  ocellus 
small,  silvery  at  apex  of  median  suture;  lateral  ocelli  vitreous, 
large,  standing  out  from  hindmargin  of  eyes.  Thorax :  pronotum 
narrow,  curving  round,  raised  in  centre,  arcuate  behind,  rugose 
behind  eyes;  dorsulum  convex,  rounded  in  front,  coming  to  an 
obtuse  point  on  either  side,  and  broadly  rounded  behind;  mesono- 
tum  broad,  very  much  raised,  convex,  arcuate  in  front,  rounded 
on  outer  margins  into  a  short  blunt  point  on  either  extremity, 
truncate  behind ;  scutellum  arcuate  in  front,  convex,  rounded 
behind.  Legs  stout,  tarsi  black.  Wings  coriaceous,  thrice  as 
long  as  broad,  rounded  at  tip;  primary  stalk  short  and  stout, 
stalk  of  subcosta  a  little  shorter  than  stalk  of  cubitus;  costal 
cell  large,  stigma  long,  slender;  radius  not  reaching  tip  of  wing, 
turning  upward,  then  downward,  and  again  curving  upward  at 
extreme  tip;  upper  branch  of  cubitus  long,  upper  and  lower  forks 
of  nearly  equal  length  forming  a  long  slender  cell,  and  both 
curving  outwards  at  tip;  lower  branch  of  cubitus  long,  upper 
fork  curving  upwards,  rounded;  lower  fork  short,  turning  down- 
ward; clavus  very  stout,  clavical  suture  very  distinct.  Abdomen 
short  and  stout,  genitalia  (9)  short,  coming  to  a  cylindrical  point, 
clothed  with  fine  silvery  hairs. 

Ilab. — Bendigo,  Vic.  (on  A',  gracilis;  W.  W.  Froggatt). 

RhINOCOLA    PINNiEFORMIS,  n.sp. 

(Plates  xi.,  fig.  8;  xiv.,  ?ig.  12). 

Zf'/7>-scales  generally  in  clusters  of  three  or  four  upon  the 
surface  of  the  leaves  of  E.  sp.,  mature  specimens  and  others  just 
forming  side  by  side;  2  lines  in  diameter,  a  little  longer  than 
broad,  light  brown,  opaque  and  very  convex  on  the  dorsal  surface, 
undersurface  white;  attached  by  a  flange  at  l>ase  to  the  leaves, 
irregularly  rounded  with  the  free  edge  produced  into  slender 
fingers  forming  a  fringe  right  round.  In  immature  lerp-scales 
these  fingers  appear  to  be  the  ends  of  the  transverse  ribs  used  in 
the  construction  of  the  scale,  but  in  the  perfect  scales  these  marks 
18 
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are  obliterated  and  the  upper  surface  is  perfectly  smooth  and 
rounded. 

Larva  and  pupa  unknown. 

Imago.  —  Length  0*16,  antennae  0*025  inch. 

General  colour  chestnut-brown  marbled  with  ochreous-yellow; 
wings  hyaline,  nervures  dark  brown.  Head  short,  curving  down 
in  front,  slightly  rounded  in  front,  with  median  suture  and  dark 
brown  fovea  on  either  side,  rounded  on  sides  and  arcuate  behind. 
Face  lobes  hidden  from  above,  very  short  and  broad,  clothed  with 
fine  hairs.  Antennae  short  and  slender,  yellow,  apical  joints 
black,  lst-2nd  short  and  broad,  3rd-8th  slender,  9th-10th  shorter 
and  thickened.  Eyes  large  but  not  projecting:  central  ocellus  at 
apex  of  median  sutui*e;  lateral  ocelli  small,  on  hindmargin  of 
head.  Thorax :  pronotum  convex  in  front,  broadest  in  centre, 
arcuate  behind,  extremities  curved  up  behind  eyes;  dorsulum 
broad  and  angulated,  extremities  of  front  margin  pointed,  hind- 
margin  with  an  angulated  point  on  either  side;  mesonotum  large, 
arcuate  in  front,  rounded  on  sides  and  hindmargin;  scutelluni 
elongate,  arcuate  in  front,  rounded  behind.  Legs  short,  stout. 
Wings  large  and  broad,  twice  as  long  as  broad,  primary  stalk 
moderately  long,  straight;  stalks  of  subcosta  and  cubitus  of  equal 
length,  costal  cell  broad;  stigma  distinct,  stout,  angular;  radius 
short,  curving  upward  and  coming  out  above  tip  of  wing;  upper 
}>raTn.'h   of  cubitus  lonu  '^^^^^  sivniuihl;  \iv\}vv  hnk   ]i 
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Let'p  shaped  like  the  valve  of  a  mussel  shell,  attached  to  the 
leaf  by  a  scale-like  hinge;  2^  lines  in  diameter,  round,  convex. 
When  freshly  formed  the  colours  and  outline  of  the  larva  can  be 
distinguished  through  the  lerp,  but  later  on  it  becomes  browner 
and  opaque. 

Pupa  variable  in  colour;  when  full  grown,  pale  greenish-yellow 
with  the  wing- covers  dark  brown,  upper  surface  of  the  thorax 
blotched  with  bright  red;  eyes,  centre  of  the  head,  and  alxiomen 
of  a  similar  colour.  Two  large  blotches  between  eyes,  blotches 
on  lower  half  of  thorax,  and  interrupted  bars  across  abdominal 
segments  black. 

Iniago. — Length  0*09,  antennae  0'03  inch. 

General  colour  ochreous,  antenna;  banded  with  brown;  front 
of  thorax,  a  patch  on  either  side  behind  wings,  and  scutellum 
black;  abdomen  pink,  with  a  slender  black  band  on  apical  edge 
of  each  segment ;  wings  light  brown,  thickly  mottled  with 
irregular  brown  spots;  nervures  light  brown.  Head  narrow, 
convex  behind,  rounded  on  the  sides,  with  a  deep  median  suture 
and  fovea  on  either  side.  Face  lobes  broad,  short,  hairy. 
Antennae  short  and  slender,  1st  joint  very  short,  thick,  2nd 
slightly  longer  than  1st,  3rd  longest,  4th  much  shorter,  5th-9th 
joints  of  about  the  same  length,  10th  short  and  rounded  at  the 
tip.  Eyes  very  large,  rounded  on  outer  margin  :  central  rxrellus 
small,  at  apex  of  median  suture;  lateral  fxielli  large,  <-ir<'ular, 
bright  red,  close  to  hindmargin  of  e3'es.  Thorax  :  pronotum 
narrow,  convex  in  front:  dorsulum  large,  rounder]  in  front,  com- 
ing to  a  flange  at  extremities,  sloping  down  and  truncate  lx»hind; 
mes<motum  large,  arcuate  in  front,  rounde^l  behind,  sides  armed 
with  a  rounded  spine  in  a  line  with  forewings;  scutellum  arcuate 
in  front,  rounded  lK;hind.  I>?gH  short  and  stout;  apfx  of  thighs, 
base  of  tibije,  and  tarsi  brown.  Wings  short  and  broa/l,  roundecj 
ut  tips,  slightly  more  than  twice  as  long  as  broad,  broarJly  roundecj 
fn)m  base  to  tip  and  slightly  arcuate  in  centre  of  hindmargin; 
primary  stalk  short,  thickened  at  apex,  stalk  of  suVx-osta  short, 
costal  cell  large,  with  a  stout  transverse  nervure  between  it  and 
the  long  slender  *»tigma;  radius  short,  cur>ing  upward  t^i  frrmt 
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margin  of  wing;  stalk  of  cubitus  longer  than  subcosta;  upper 
branch  of  cubitus  short,  upper  and  lower  forks  coming  out  on 
either  side  of  tip  of  wing,  and  forming  a  long  slender  cell;  lower 
branch  of  cubitus  moderately  long,  upper  fork  long,  curving 
round,  lower  fork  transverse,  short;  clavus  stout  and  thickened, 
clavical  suture  very  distinct.  Abdomen  short,  stout,  wedge- 
shaped.  Genitalia  ((J)  viewed  from  above  forming  a  pair  of 
pincer-like  projections. 

Hob. — Sydney  (Botanical  Gardens),  Botany,  and  Tumut^ 
N.S.W.  (in  each  case  on  E.  robusta;  W.  W.  Froggatt). 

RniNOCOLA  viRiDis,  n.sp. 
(Plates  xi.,  fig.  9;  xiv.,  fig.  17). 

Larvte  forming  a  lerp-scale  upon  the  foliage  of  B.  robusta:  a 
rare  species,  the  scales  always  single. 

Lei'p  2 J  lines  in  length,  about  2  in  diameter  at  apex;  glassy, 
opaque,  semitransparent,  the  structure  indistinct  but  apparently 
transversely  striated;  commencing  at  a  finger-like  hinge^  from 
which  the  lerp  rapidly  swells  out  into  a  rounded,  somewhat  fan- 
shaped  convex  scale,  not  unlike  the  scale  of  the  adult  female  of 
several  typical  coccids  of  the  genus  Chionaspis. 

Larva  pale  yellow,  with  a  broad  red  mark  in  centre  and  at  tip 
of  abdomen. 
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stout  and  broad,  2nd  much  smaller,  3rd  longest,  -ith-Stli  of 
uniform  length,  10th  short,  elongate-oval.  Eyes  round,  large,  pro- 
jecting :  central  ocellus  at  apex  of  median  suture;  lateral  ocelli 
small,  vitreous.  Thorax  :  pronotum  narrow,  forming  a  rounded 
knob  at  extremities  behind  eyes;  dorsulum  large,  rounded  in 
front,  slightly  angulate  on  sides,  rounded  behind;  mesonotum 
Jar^e,  arcuate  in  front,  rounded  behind ;  scutellum  arcuate, 
rounded  behind.  Legs  short,  stout ;  tarsi  broad,  rounded. 
Wings  not  quite  thrice  as  long  as  broad,  slender,  rounded  at  tip; 
primary  stalk  stout,  long;  stalk  of  subcosta  short,  crass-nervure 
forming  a  long  slender  stigma  nearly  reaching  tip  of  wing;  radius 
long,  not  reaching  extreme  tip  of  wing,  curving  upward  slightly; 
stalk  of  cubitus  long,  upper  branch  of  cubitus  short,  upper  fork 
long,  emerging  in  centre  of  tip  of  wing;  lower  fork  shorter, 
curving  down,  forming  a  moderately  long  slender  cell ;  lower 
branch  of  cubitus  long,  not  as  long  as  upper,  upper  fork  long, 
turning  downward,  lower  fork  short,  curving  in  at  extremity; 
clavus  stout.  Abdomen  large,  coming  to  a  regular  point.  Geni- 
talia (^)  short  and  broad  at  base;  lower  genital  plate  sliort, 
truncate  at  tip;  forceps  short,  broad,  and  rounded  at  tip;  upper 
genital  plate  long  and  slender;  penis  hidden. 

Ilab. — Botany,  N.S.W.,  (rare;  two  specimens  on  E,  n^husta; 
W.  \V.  Froggatt). 

Hhinocola  maumorata,  n.sp. 
(Plate  xii.,  fig.  3). 

Karly  stages  and  life-liistory  unknown ;  imago  caught  by 
sweeping  a  scrub  of  LeptOHpermum  bushes. 

Inuiyo. — Length  014,  antennte  0*125  inch. 

(rerieral  colour:  head  pale  green,  basal  joints  of  antenna)  and 
l«»gs  yellow,  apical  portion  of  former  dark  brown;  thorax  n^ddish- 
brown  and  yellow  tinted  with  green;  alxlominal  segments  black 
with  apical  eiige  bright  red;  genitalia  red;  under  surface  reddish- 
yellow  tinted  with  green;  wings  liyaline,  richly  cloude<l  with 
<lark   brown  at  tips  and  with  yellow  on  hindmargin;  nervures 
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reddish -brown.  Head  very  broad  between  eyes,  rounded  and 
lobed  in  front,  truncate  at  base  of  antennae,  with  a  distinct  median 
suture  and  no  fovea  on  sides,  deeply  arcuate  behind.  Face  lobes 
short  and  broad,  thickly  clothed  with  fine  hairs  extending  over 
the  face.  Antennas  very  long  and  slender,  clothed  with  fine  hairs* 
standing  out  in  front  of  eye;  Ist  joint  very  short  and  stout,  2nd 
short,  cylindrical,  3rd  longest,  4th-9th  shorter  than  3rd,  10th 
elongate-oval,  not  half  length  of  preceding  ones.  Eyes  very 
large,  reniforni,  angulated  on  hindmargins;  projecting :  central 
ocellus  very  small,  well  up  from  base  of  median  suture;  lateral 
ocelli  red,  small,  close  to  hindmargin  of  eyes.  Thorax :  pronotum 
small,  narrow,  terminating  in  a  rounded  knob  at  extremities  at 
inner  margin  of  eyes;  dorsulum  short,  broad,  round  in  front  and 
behind,  tuberculate  on  sides;  mesonotum  large,  arcuate  in  front, 
rounded  behind;  scutellum  small.  Legs  and  undersurface  lightly 
clothed  with  hairs;  tibiae  long  and  slender,  tarsi  large.  Wingn 
long,  slender,  nearly  thrice  as  long  as  broad,  deeply  curved  at 
base  of  costa,  rounded  at  tip;  primary  stalk  long;  stalk  of  sub- 
costa  short;  costal  cell  short,  elongate-oval,  slightly  angular  at 
apex;  stigma  long  and  slender;  radius  long,  curving  upward  and 
then  downward  at  tip;  stalk  of  cubitus  longer  than  subcosta; 
upper  branch  long,  curving  upward,  upper  fork  longer  than  lower, 
i  \'-*'-\  II  1  li'h  I  >*•  til  .  t'.  y\  iniriL'"  a-  h\\ 


BY   WALTER   W.    PROGGATT.  279 

The  pupae  of  this  species  do  not  protect  themselves  with  any 
kind  of  lerp-scale,  but  are  found  in  a  naked  state,  more  or  less 
covered  with  filaments,  upon  the  twigs  and  foliage  of  Fuchsia 
excarticata,  a  New  2^1and  shrub. 

The  adult  insect  is  pale  yellow,  with  the  head  and  dorsal 
surface  mottled  with  black.     Wings  hyaline. 

G^nus  Aphalara,  Forster. 

Head  either  swollen  or  produced  into  conical  processes.  Thorax 
broad,  wings  rounded  at  tip,  membranous;  stigma  wanting;  radios 
curved;  stalk  of  cubitus  in  the  forewing  longer  than  stalk  of 
subcosta.  Grenitalia :  male  genital  valves  prolonged  into  two 
slender  processes  encircling  the  penis. 

Aphalara  tccta,  Maskell. 

Trans.  Roy.  Soc.  S.  Australia,  1898,  p.  6,  pi.  ii.,  figs.  5-10. 

This  species  was  described  from  specimens  from  Victoria,  the 
exact  locality  not  being  given.  I  am  unable  to  identify  it, 
though  I  have  a  number  of  Victorian  species.  Maskell's  figures 
of  the  lerp  or  "  pupal  shield  "  are  unlike  any  specimens  in  my 
collection;  and  the  lerp-scales  may  be  peculiar  to  £.  tiuartiana, 
the  food  plant. 

**  General  colour  yellow  with  the  dorsal  surface  of  the  thorax 
and  abd«>men  marked  with  a  few  black  patches;  antennae  yellow 
with  liTown  tips:  wings  hyaline.**  Maskell  figures  the  head  with 
long  face  lobes  like  tho^^  of  SpondyliwtpU,  and  gives  the  wing 
with  a  distinct  stigma  and  a  subcostal  cell.  The  latter  <^iaracter 
should  remove  it  fn>m  this  genus,  which  Forster  defined  as  with- 
out a  stigma.  The  lerp-scale  is  narrow  at  the  dange  or  hinge, 
swelling:  out  and  rrninded  at  the  apex,  tranAversely  striated  ; 
yellow  and  <jpa«|ue. 

APHALAKA    CARI5ATA,  n  sp. 

( Platen  xiL,  (i^.  7;  xiv.,  fig.  16». 

The  lar>  »  attack  the  extr«t»e  tip^  of  the  leaves  of  E,  tnpHMala^ 
forming  half  rounded  galls  through  the  tip*  of  the  Leavtn  swelling 
out  and  earring  roojxl. 
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Lerp  gall  as  much  as  4^  lines  in  diameter,  red  to  brown  in 
colour,  general  form  rounded,  turning  up,  and  narrow  at  base; 
under  side  curving  upward  to  the  leaf,  being  open  but  covered 
with  an  opaque  horn-coloured  lerp,  2  lines  in  diameter,  curled 
upward  with  a  rim  on  the  lower  edge  so  that  it  is  half  gall,  half 
lerp. 

Pupa. — General  colour :  head  pale  green,  thorax  and  abdomen 
deeper  green;  antenna,  legs,  front  of  head,  and  centre  of  thorax 
yellow ;  two  elongate  spots  between  eyes,  wing-covers,  and  a 
double  row  of  spots  on  abdominal  segments  black. 

Imago, — Length  0*20  inch,  antennae  (?) 

General  colour  pale  green,  legs  yellow,  antennae  and  thorax 
marked  with  yellow;  scutellum  black;  wings  semiopaque,  horn- 
colour,  nervuresochreous.  Head  small,  not  as  broad  as  thorax, 
lobed  in  front,  and  sloping  down  to  eyes,  median  suture  ridged 
with  a  very  large  fovea  on  either  side  occupying  the  whole  of  the 
forehead,  arcuate  behind.  Face  lobes  very  large  and  broad, 
slightly  truncate  at  tip.  Antennte  slender,  1st  joint  stout, 
cylindrical,  2nd  joint  half  as  long  as  first,  3rd  longest,  4th-9th 
uniform  in  length,  10th  shorter,  swelling  out  and  rounded  to  a 
pointed  apex.  Eyes  large,  hemispherical,  projecting  on  the  sides: 
central  ocellus  at  apex  of  median  suture;  lateral  ocelli  large, 
well  up  on  hind  marffin  of  head,     Tln>rax  ;    pronoturii   narr^jw. 
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very  distinct,  long  and  slender.      Genitalia  (^)  short,  stoat  [too 
much  damaged  for  details]. 

HcUf, — Mosman's  Bay,  near  Sydney  (on  £,  capitrifata:  W.  W. 

Froggatt). 

Genus  P  H  v  L  L  o  L  v  m  a,  Scott. 

Head  with  crown  broad,  length  down  centre  about  equal  to 
half  width  between  eyes.  Face  lobes  narrow,  ribbon-shaped. 
Antennae  short.  Eyes  moderately  large,  on  side  of  head,  their 
inner  margins  separated  from  lateral  margin  of  ci\>wn  on  it« 
ower  half  by  a  lunate  or  cuneate  plate.  Thorax  :  pronotum 
narrow,  convex,  lateral  margins  convex,  scarcely  reaching  lx»yond 
middle  of  posterior  margin  of  eyes;  mesonotum  across  inst^rtion 
of  elytra  not  wider  than  head  and  eyes  together  :  dorsulum 
transverse,  semihexagonal.  Elytra  rhomlx>idal:  stign^a  wide  at 
mouth:  radius  terminating  in  upper  apical  angle;  cubitus  |>etiole 
shorter  than  upper  arm,  longer  than  lower  one. 

Type  Psylla  fraeticoMa,  Walker. 

PlIYLLOLYMA    FRACTICOSTA,  Walker. 

Psylla/racticosla,  Walk.,  B.M.  Cat.  (Homoptera)  p.  275,  1S50-1; 
FhylloJynia  fractico^tiiy  Scott,  Trans.  Ent.  Soc.  Lond.  1882,  457, 
pi.  xviii.,  tigs.  5-5«. 

This  species  was  descril)ed  from  Tasmania  by  Walker;  uihI  was 
again  described  by  Scott  after  examining  the  specimens  in  the 
British  Museum  collections.  The  latter  author  figures  the  elytron, 
a  front  view  of  the  head,  the  anteiina",  and  the  genitalia. 

It  is  a  large  species,  measuring  H  lines  in  length;  fusi.H>us- 
brown  in  colour,  with  broad  rounded  wings  cloudeil  with  brown; 
a  remarkable  broad  angular  pale  blotch  in  the  centre  of  elytra, 
and  three  similarly  coloured  marks  on  the  tips.  These  characters 
should  render  the  species  easily  recognisable.  I  have  not  so  far 
seen  it. 

Genus  Cardiaspis,  Schwarz. 

Head  emarginate  posteriorly,  vertex  flat,  narrowing  to  base  of 
antennae  ;    frontal    processes    sharply   separated    from    vertex  ; 
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antennse  slightly  longer  than  width  of  head;  eyes  large,  globular, 
projecting,  occupying  the  whole  side  of  head.  Thorax  :  pronotum* 
greatly  convex  transversely,  lateral  impressions  large  and  deep; 
dorsulum  less  than  twice  the  length  of  pronotum,  sharply  rounded 
in  front;  mesonotum  very  little  convex  in  front;  side-pieces  of 
pro-  and  mesosternum  prominent.  Wings  elongate-oval;  veins 
fine,  none  of  them  curving  much;  stalk  of  cubitus  longer  than 
that  of  subcosta,;  a  distinct  large  pterostigma;  tip  of  wing  at 
termination  of  fourth  furcal.  Epimera  of  mesosternum  greatly 
developed,  transverse;  spiniform  processes  very  small,  vertical. 
Legs  short  and  robust,  hind  tibiie  without  a  broad  tooth;  tarsi 
normal. 

Type  Cardiaspis  artifex^  Schwarz. 

Cardiaspis  artifrx,  Schwarz. 
(Plates  xi.,  fig.  10;  xii.,  fig.  9;  xiv.,  fig.  14). 

C.  artifex\  Schwarz,  Proc.  Ent.  Soc.  Washington.  Vol.  iv.  p.  72^ 
1896. 

Lfirp  convex,  3  lines  in  diameter;  singly  upon  the  leaves  of  E, 
rohustay  attached  to  the  leaf  by  a  brown  hinge  from  which  comes 
an  opaque-whitish  angular  piece,  rounded  at  the  apex,  convex 
and  curving  upward,  from  which  on  all  sides  radiate  a  number  of 


BY   WALTER   W.    PROGGATT.  283 

either  side;  abdomen  dark  brown  to  blackish,  with  the  apical 
edges  of  each  segment  barred  with  reddish-yellow;  wings  hyaline, 
finely  granulated,  nervures  reddish-pink.  Head  short,  as  wide 
as  thorax,  rounded  in  front,  with  a  very  slight  cleft;  median 
suture  and  large  flattened  fovea  on  either  side  arcuate  behind. 
Face  lobes  very  large,  broad,  rounded  at  tips.  Antenme  short, 
stout,  lst-*2nd  joints  short  and  stout,  3rd  longest,  4th-Sth  uniform, 
9th-lOth  slightly  thickened.  Eyes  large,  prominent,  rounded: 
central  ocellus  very  large,  situate  in  cleft  just  behind  face  lobes; 
lateral  ocelli  large.  Thorax  :  pronotura  very  narrow,  rounded  in 
front,  deeply  arcuate  behind,  with  a  dark  impressed  fovea  towards 
the  extremities ;  dorsuluni  small,  sharply  rounded,  and  almost 
angulated  in  front,  truncate  behind ;  mesonotum  very  large, 
slightly  arcuate  in  front,  rounded  to  a  conical  point  at  extremi- 
ties, rounded  behind;  scutellum  long  and  narrow.  Legs  short, 
robust.  Wings  more  than  twice  as  long  as  wide,  broad  and 
rounded  to  tip;  primary  stalk  long,  straight;  stalk  of  sulxjost* 
short,  costal  cell  elongate;  stigma  angular  at  base,  moderately 
loui^;  radius  short,  nearly  straight,  coming  out  at  upper  edge  of 
Willi;;  stalk  of  cubitus  long,  upper  branch  long,  upper  fork  long, 
curving  downward;  lower  fork  much  shorter;  lower  branch  of 
cubitus  long,  upper  fork  rounded,  curving  down,  lower  fork  short 
curving  inwards  at  apex ;  clavus  stout,  clavical  suture  very 
distinct.  Abdomen  short,  stout.  Genitalia  :  (^J)  lower  genital 
plate  stout,  forceps  broad,  rounded,  upper  genital  plate  slender. 

lIiU). — Manly,  near  Sydney,  and  Termiel,  N.S.W.  (on  E.  robuMa; 
W.  \V.  Froggatt);  S.  Australia  ^on  E.  leuco.t*ylon:  A.  Koebele). 

The  lerp-scales  were  very  numerous  upon  the  foliage  of  saplings 
or  shoots  springing  up  where  trees  of  swamp  mahogany  (E, 
rohvuta)  had  l)een  cut  down  near  Manly  in  the  summer  of  1892, 
but  have  never  appeared  there  since.  The  extraction  of  the  sap 
by  the  larva;  in  fetnling  and  in  constructing  their  beautiful  scales 
causes  a  larg«»  brown  blotch  to  appear  wherever  one  was  formed, 
and  it  was  the  curious  spotted  appearance  of  the  foliage  so  caused 
that  first  attracte<l  notice. 
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This  species  was  described  by  Schwarz  from  South  Australian 
specimens.  He  says  that,  "It  is  distinguished  from  all  other 
described  genera  of  this  tribe  by  its  vertical  head  and  the  form 
of  the  frontal  processes."  The  venation  of  the  wings  is  similar 
to  that  of  the  genus  Ehuiocola,  in  which  I  had  placed  it  before 
seeing  Mr.  Schwarz's  definition  of  Cardiaspis.  He  supposes  that 
the  large  size  of  the  lerp-scale  in  comparison  with  the  larva  is 
accounted  for  by  the  fact  that  the  latter  is  enveloped  in  a  mass 
of  woolly  secretion.  But  none  of  our  lerp-producing  Psyllids  are 
remarkable  for  this  excretion  which  is  unusuall}'^  scanty  in  com- 
parison with  that  present  in  the  naked  forms  of  larva;. 

Cardiaspis  plicatuloides,  n.sp. 
(Plates  xi.,  tig.  7;  xii.,  tig.  18;  xiv.,  fig.  9). 

Lerp  chocolate-brown,  11  lines  in  diameter,  massed  together  in 
clusters  of  30-40  or  sometimes  singly,  upon  the  leaves  of  E, 
rostrata  and  several  other  Eucalypts.  General  form  like  that  of 
the  valve  of  the  bivalve  shell,  Plicatxila  cristaia^  Lam.;  attached 
closely  to  the  leaf,  curving  upward,  banded  with  tive  distinct 
parallel  ribs,  with  shorter  ridges  between  them  to  the  margin; 
the  crystalline  secretion  between  the  ribs  finely  striated. 

Pupa  very  small  in  proportion  to  the  size  of  the  lerp;  general 
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3rd  much  longer  than  4th,  4th-6th  of  uniform  length,  7th-8th 
longer,  9th  shorter,  10th  short  and  rounded  at  tip.  Eyes  large 
and  prominent:  central  ocellus  small,  lateral  ocelli  situated  about 
middle  of  hindmargins  of  eyes.  Thorax:  pronotum  very  narrow; 
dorsulum  large,  rounded  in  front,  arcuate  on  sides,  truncate  behind; 
mesonotum  convex,  broad,  rounded  behind;  scutellum  arcuate  in 
front,  rounded  behind.  Legs  short  and  thick,  with  a  row  of  fine 
black  spines  at  apex  of  tarsi  of  hind  legs.  Wings  nearly  thrice 
as  long  as  broad,  rounded  on  front  margin,  somewhat  pointed  at 
tip;  primary  stalk  short;  stalk  of  subcosta  short,  costal  cell 
separated  from  the  slender  stigma  by  a  sloping  cross-nervure; 
radius  short,  running  out  above  tip  of  wing;  stalk  of  cubitus 
very  long,  upper  branch  long,  upper  and  lower  fork  long,  of  equal 
length,  forming  an  elongate  cell  in  centre  of  wing;  lower  branch 
of  cubitus  long,  upper  fork  long,  curving  round;  lower  fork 
curving  outward ;  clavus  stout,  clavical  suture  long,  distinct. 
Alxlomen  short  and  stout.  Genitalia  (^)  large,  upper  genital 
plate  forming  two  conical  processes,  lower  genital  plate  small; 
forceps  large,  rounded  to  a  conical  point  at  tip. 

Hah, — Melbourne,  Vic.  (on  E.  rostratn,  in  Botanical  Gardens; 
C.  French,  Jr.);  Ryde,  near  Sydney,  Tumut,  Yass,  and  Mittagong, 
N.S.W.  (in  each  case  upon  E.  sp.;  W.  W.  Froggatt). 

The  little  shell-like  lerp  is  very  plentiful,  but  it  is  one  of  the 
most  difficult  from  which  to  obtain  the  perfect  insects  on  account 
of  the  many  parasitic  Chalcids  which  infest  them;  out  of  a  great 
numl)er  collected  by  Mr.  French,  only  half-a-dozen  specimens  of 
th*»  jM*rfect  insects  were  bred.  I  had  the  same  difficulty  with  my 
own  specimens;  fully  half  of  them  when  found  were  punctured 
with  a  small  circular  hole  on  the  side  by  which  a  small  wasp 
had  enuMf^ed.  In  Newman's  Entomologist  for  1841  (Vol.  i.  p.  88), 
a  woodcut  of  this  lerp  is  reproduce<l,  with  the  following  note  from 
Mr.  A.  H.  Davis,  of  Adelaide,  S.A. : — "I  have  now  by  me  the 
leaf  of  a  Kuc^ilyptus,  covered  with  little  habitations,  perfectly 
liko  shells,  the  form  even  of  the  ribs  l)eing  faithfully  represented 
as  in  tlir  annexed  drawing;  there  are  a  dozen  on  one  leaf,  and 
tlH'V  are  scarcely  half  the  size  here  depicted ;   the  shell  is  of  a 


286  AUSTRALIAN  PSYLLID.E, 

dirty  brown  colour;  some  species  of  the  same  family  make  white 
shells,  and  the  shell  fabricated  by  one  species  resembles  that  of  a 
limpet." 

One  of  the  figures  in  Dr.  Dobson's  paper,  previously  noted, 
appears  to  represent  the  lerp  of  this  Psyllid. 

Genus   Cometopsylla,  n.g. 

Head  curved  sharply  down  in  front;  eyes  as  broad  as  thorax. 
Face  lobes  very  short,  truncate  at  apex,  broad.  Antennie  very 
short,  slender  to  the  tips;  a  rounded  pad  between  base  of  antennse 
and  eyes.  Thorax  :  pronotum  widest  in  the  middle,  rounded  at 
extremities,  reaching  to  outer  edge  of  eyes;  dorsulum  elongate  at 
extremities,  rounded  in  front;  mesonotum  large.  Elytra  short, 
acute  at  apex;  costal  nervure  swelling  out  and  forming  a  rounded 
knob  in  front  of  stigma;  stigma  large;  subcostal  ner\'ure  running 
nearly  to  tip  of  wing;  radius  emerging  at  tip  of  wing;  stalk  of 
cubitus  much  longer  than  stalk  of  subcosta;  upper  branch  of 
cubitus  long,  both  furcations  short  and  broad.  Oenitalia  (^J) 
short,  broad. 

Cometopsylla  rupa,  n.sp. 
(Plates  xii.,  figs.  6  and  21;  xiv.,  fig.  18). 
Lerp  crvstnlliMe  wbito;   LI  lines  hi  Jiaiin^tor,  du8terin*(  ta^ethvt 
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Eyes  large.  Thorax  a  little  broader  than  head  at  junction  of 
wing-covers.  Abdomen  narrow  at  base,  with  tip  sharply  rounded 
to  a  point. 

Pupa  lighter  brown,  with  the  darker  markings  of  the  larva 
much  broader,  so  that  the  colour  of  the  dorsal  surface  is  much 
darker.  General  form  very  short  and  broad  in  proportion  to 
length,  with  apical  portion  of  abdomen  showing  a  granulated 
surface;  the  long  hairs  of  the  larva  produced  into  soft  downy 
tufts.  Head  short,  broad,  slightly  lobed  in  front,  rounded  to 
eyes,  and  curving  in  behind  them,  deeply  arcuate  behind;  antennte 
stout,  moderately  long,  standing  out  on  side  of  head  ;  eyes 
flattened,  not  projecting.  Thorax  much  broader  than  head, 
swelling  out,  rounded  to  tip  of  abdomen;  wing-covers  ver}'  broad, 
rounded,  projecting;  five  black  dots  between  wing-covers;  legs 
short,  stout.     Abdomen  pointed  at  tip. 

/ma^o.  — Length  01 25,  antennae  00 125  inch. 

General  colour  bright  reddish-orange,  marked  with  light  bi*own, 
eyes  dark  brown;  hindmargin  of  head  black;  antennie  mottled 
with  brown;  thoracic  segments  mottled  with  light  brown,  upon 
the  mesonotum  forming  a  dainty  scroll  work;  abdomen  marked 
with  black;  legs  pale  ochreous;  wings  pale  fuscous  to  smoky 
brown,  finely  granulated,  nervures  pale  brown.  Head  very  wide, 
forehead  very  narrow,  rounded  in  front,  with  a  slight  nie<lian 
suture,  deeply  arcuate  behind.  Face  lobes  very  short,  bm^d, 
hidden  from  above.  Antennae  very  short,  slender,  Ist  joint  very 
stout,  2nd  more  rounded,  3rd- 10th  short,  roundt^l  at  both 
extremities.  Eyes  elongate,  as  wide  as  forehead:  central  ocellus 
large,  situated  in  a  fovea  in  centre  of  face,  hidden  from  above; 
lateral  ocelli  large,  at  the  extreme  hindmargin  of  head.  Thorax: 
pronotum  rather  large,  curved  in  front,  marked  with  a  black  spot 
in  line  with  eyes,  angular  at  tips;  dorsulum  irregularly  rounded 
in  front,  extremities  produced  into  two  angular  teeth,  roundeil  on 
apical  margin;  mesonotum  very  large,  arcuate  in  front,  swelling 
out  and  rounded  on  sides  of  scutellum,  the  latter  truncate  in 
front,  rounded  behind.  Legs  short,  thick.  Wings  a  little  more 
than  twice  as  long  as  broad,  rounded   to  apex   of  costal  cell, 
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then  straight  to  tip,  comiug  to  a  regular  point  at  apex  of  marginal 
cell;  primary  stalk  long,  stout;  stalk  of  subcosta  short;  stigma 
rounded  in  front  and  running  to  a  long  slender  point;  costal  cell 
short,  broad;  radius  long,  curWng  upward,  emerging  at  tip  of 
wing;  stalk  of  cubitus  very  long,  curving  downward,  upper  branch 
of  cubitus  long,  upper  and  lower  fork  curving  downward,  forming 
an  angular  cell,  lower  branch  of  cubitus  very  short,  upper  fork 
long,  curving  round,  lower  fork  short,  curving  in  at  apex;  clavus 
stout,  clavical  suture  thick.  Abdomen  short,  stout.  Genitalia  (^) 
short,  broad,  turned  upwards;  lower  genital  plate  short,  rounded; 
upper  genital  plate  long,  elongate,  oval;  forceps  short,  rounded  at 
base,  conical  at  tip;  penis  slender,  straight :  (9)  sabre-shaped, 
nearly  as  long  as  the  rest  of  abdomen,  fringed  with  stiff  hairs  on 
the  underside,  and  regularly  toothed  along  upper  valve. 

//a6.— Liverpool,  Wagga,  N.S.W.  (on  E,  melliodora;  W.  W. 
Froggatt). 

I  have  also  found  the  larvae  and  pupae  of  this  psyllid  common 
upon  the  foliage  of  E,  Ji^miphloia^  and  several  undetermined 
Eucalypts  in  the  neighbourhood  of  Penrith  and  Mittagong,  but 
in  all  cases  they  were  free  upon  the  twigs  and  constructed  no 
lerpscales.  As  the  structure  of  the  lerp  is  very  crystalline  and 
brittle,  this  is  probably  accounted  for  by  the  fact  that  in  damp 
weather  the  secretion  will  not  set  to  form  a  protective  covering, 
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branourS  very  loo^  oairov,  angalated  at  dp,  reins  fine,  stalk  of 
cubitus  longer  than  snbco^ta:  a  long  bat  narrov  ptenKtigma: 
radius  long,  earring  downward  to  tip  of  wing;  stem  of  second 
fork  parallel  with  radios^  Legs  short,  anterior  and  middle  tifaije 
simple,  posterior  tibue  not  dentate  at  base,  bat  dilated  at  apex 
and  produced  near  the  oater  (posteriori  apical  angle  into  a  stoat 
mucro;  anterior  and  middle  tarsi  with  first  joint  short,  simple, 
and  much  longer  than  ciaw-j<Mnt;  posterior  tarsi  with  first  joint 
as  long  as  claw-joint  and  dilated  beneath  into  a  broad.  datt«iied« 
membranoas,  cashion-like  disc:  metastemal  epimem  rerr  large:  as 
long  as  wide,  without  spiniform  processes.  Abdomen  :  sixth 
ventral  segment  oi  ^  broadlr  divided  for  the  reception  of  the 
genitalia:  genital  plate  and  forceps  without  lateral  appendages: 
genitalia  of  9  not  beak -shaped,  the  outer  valve  consisting  ei  two 
short  plates. 

Tvpe  Pf}fUa  twcalypti^  Dobson. 

SP03tDTLlASPlS    ETCALYPTI,    IX>l.fM>n. 

(Plates  xiL,  ^^  1  and  12:  xiii ,  fig.  5:  xiv.,  fiij.  7.) 
P^yHa  ^uc^kfpti,  I>obs.,  Proe.  R-  Soc.  V.  Diemen's  Land.  lv>l. 
VoL   V.   Pi,  iiL  p.  235:    SpoHd%fUn$pi$  ^wcilyf'ti,  Schvarx, 
Pnxr.  Ent-  Soc   Wa>hington,  Vol.  iv.  p.  Oi*.  l^?^. 
L^p  Cijnvex,  circular,  opaque  white,  c^miii;:  to  a  rv>uDd^i  pi.*int, 
\l  Vmv^  in  diameter,  general! v  coverinj;  the  surface  of  the  leases 
in  clatters  of  fortj  or  more  close  to  but  M^kiom  overlapping  each 
other:  irrejrular  and  rugos^e  on  the  outer  surface,  attached  to  the 
leaf  right  njund  the  edge,  but  peeling  off  when  drr.     If  enc]o&«d 
in  a  tin  the  lerps  liquefy  to  a  certain  extent. 
Larrj  differing  very  slightly  from  pu^ia. 

FufMi :  ijeneral  colour  re<l :  antenna*  ^mitransparent,  outer 
margin*^  from  sides  of  head  \*j  tip  of  alxiomen  piale  green;  two 
sp«.^t^  on  hea^l,  two  on  pn>notum,  wine-covers  and  a  double  row 
of  elonirate  marks  coming  to  a  p^^int  at  tip  of  aldomen  Ijlack. 
undeniurface  of  head  and  aljdouien  bright  green,  legs,  thorax,  and 
sides  of  hea/J  yellow.  Hear!  short,  arcuate  in  front,  roundtd 
liehind  ;  anteanjB  long,  third  joint  bent :  eves  large,  rounded. 
19 
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Thorax  large,  rounded  in  front,  wing-covers  long,  narrow,  rounded 
at  tips;  legs  short,  stout.  Abdomen  very  broad,  swelling  oat 
from  base,  rounded,  and  slightly  crenulated  on  sides  to  a  tuber^ 
culate  anal  process. 

Imfigo. — Length  01 8,  antennae  0  055  inch. 

General  colour  light  olive-green;  mesonotum.  dorsulum  (also 
marked  with  parallel  brown  bars)  and  some  of  abdominal  seg- 
ments bright  orange-red;  all  the  segmental  divisions  marked  with 
brown,  those  upon  abdomen  forming  black  bands;  antennae  and 
legs  light  brown,  apex  of  joints  and  tip  of  former  clouded. 
Wings  delicate,  transparent,  nervure  light  brown.  Head  large, 
wider  than  pronotum,  deeply  an^^ulated  in  centre,  with  deep 
median  suture,  and  small  fovea  on  either  side,  arcuate  behind, 
truncate  behind  antennae  and  eyes.  Face  lobes  very  large,  long, 
cylindrical,  projecting  in  front  of  head,  covered  with  fine  liairs, 
rounded  at  tips,  with  a  deep  cleft  between  them.  Antennae  long, 
slender;  1st  joint  short,  broad,  2nd  short,  truncate,  3rd  very  long, 
4th  shorter,  5th-8th  uniform  in  length,  slightly  shorter  towards 
the  tip,  9th  short,  10th  very  short,  pointed.  Eyes  very  large, 
somewhat  reniform,  prominent:  central  ocellus  very  small,  at 
apex  of  median  suture;  lateral  ocelli  round,  small,  very  close  to 
hindmargin  of  eyes.  Thorax :  pronotum  angular  in  centre, 
arcuate  on  sides  of  front  margin,  with  a  small  circular  fovea  on 
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<jurving  downward;  lower  fork  curving  downward,  shorter  than 
upper,  lower  brancli  of  cubitus  short,  upper  fork  long,  arching 
round,  lower  fork  short,  curving  in  at  tip;  clavus  short,  clavical 
suture  slender.  Abdomen  short,  stout.  Genitalia  (^)  long, 
curved  over  the  back,  shaped  somewhat  like  a  duck's  head  when 
closed,  lower  genital  plate  short,  broad,  rounded,  with  a  short 
tu^tercle  at  tip;  forceps  slender  at  the  base  with  a  rounded  knob 
on  the  inner  edge,  flattened  and  slender  above,  rounded  at  tip; 
penis  slender,  upper  genital  plate  stout,  cylindrical  at  base, 
sloping  to  tip  on  inner  edge  :  ($)  forming  a  short  angular  hairy 
tip  tapering  to  a  point. 

Uah, — Tasmania  (on  Eiicfjdyptus  sp.;  A.  M.  Lea);  Victoria 
-(on  E,  sp.;  C.  French,  Jr.);  New  South  Wales,  widely  distributed 
(on  E,  sp.,  <S:c. ;  W.  W.  Froggatt);  Townsville,  Queensland  (on 
^.sp.;  H.  Tryon). 

This  species  is  our  commonest  "  sugar-lerp  "  which  has  a  very 
wide  range  over  eastern  Australia  It  does  not  confine  its 
attention  to  one  species  of  Eucalypt,  but  is  found  upon  E  capi- 
Ullata,  E,  piperita^  E.  leucoxylon,  E.  gracilis,  and  several  other 
species. 

As  children  we  used  to  gather  and  eat  the  scales  of  this  species, 
but  it  is  those  of  the  larger  species  that  were  collected  and  eaten 
by  the  natives  in  the  Mallee  scrubs,  and  which  were  described  as 
**  manna."  In  the  venation  of  the  wings  this  species  could  come 
under  the  genus  Aplialara,  but  Schwarz  has  examined  some 
specimens  of  this  species  and  redefined  Signoret's  genus  Spoiuly- 
lianpis  for  its  reception  on  account  of  the  peculiar  spiny 
structure  of  the  hind  legs,  differences  that  have  not  been  used 
very  much  as  generic  characters  in  this  group  of  the  Homoptera. 
Signoret  defined  the  genus  upon  the  lerp-scales  only,  and  had 
never  seen  the  perfect  insects. 

Spondyliaspis  mannifera,  n.sp. 

(Plates  xii.,  figs.  2  and  10;  xiv.,  fig.  6). 

Lerp  white,  4  lines  in  diameter,  circular,  convex;  generally 
singly  upon  the  surface  of  the  leaves  of  E.  polyanthema,  E,  hemi- 
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pMoia,  and  other  species;  attached  all  i-ound  the  lower  edge  to 
the  leaf,  and  thickly  clothed  with  numbers  of  looped  Rlaments 
giving  it  a  woolly  appearance. 

Pupa  light  yellow,  darker  on  abdomen;  legs  and  antenna;  semi- 
transparent,  except  the  tip  of  the  latter,  which  is  blackish;  a 
brown  mark  on  either  side  of  head,  a  broad  stripe  on  either  side  of 
thorax,  a  number  of  irregular  spots,  and  inner  edges  of  wing- 
covers  brown,  sides  of  abdomen  clouded  with  brown,  with  a 
double  row  of  spots  as  in  the  former  species.  Head  large,  lobed 
in  front,  straight  on  sides,  swelling  out  behind  eyes,  arcuate  at 
base;  antenna;  rather  stout,  standing  out  on  sides;  eyes  rounded, 
rather  prominent;  thorax  a  little  broader  than  head,  longer  than 
broad;  wing-covers  slender,  oval,  pointed  at  apex;  legs  short, 
stout;  alxlomen  large,  globular,  constricted  at  base,  swelling  out 
and  rounded  to  an  anal  tubercule,  with  an  angular  projection  on 
either  side.  The  whole  insect  is  fringed  with  fine  hairs  which  are 
covered  with  minute  particles  of  manna. 

Imago. — Length  0*16,  antennae  0*07  inch. 

General  colour  bright  yellow  marked  with  light  brown,  eyes 
reddish-brown,  legs  and  antennas  fuscous,  darker  markings  on 
thorax  and  apical  segments  of  abdomen,  wings  semitransparent, 
outer  nervures  light  brown,  inner  nervures  yellow.  Head  as 
broad  as  thorax,  short,  deeply  cleft  in  front,  with  a  rounded  lobe 
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.slender.  Wings  long,  slender,  more  than  thrice  as  long  as  broad: 
primary  stalk  long;  stalk  of  subcosta  short,  cental  cell  long  and 
slender,  with  costal  nervure  thickened,  no  true  stigma;  radias  very 
long,  slender, carving  round  at  tip;  stalk  of  cubitus  longer  than  sub. 
costa;  upper  branch  of  cubitus  long,  turning  upward;  upper  fork 
turning  down,  longer  than  lower  fork,  lower  branch  of  cubitus 
long,  turning  downward,  upper  fork  long,  cunring  round,  lower 
fork  cunring  outward  forming  a  long  cell:  anal  cell  lanceolate, 
with  a  fine  clavical  suture.  Abdomen  stout,  slender  at  junction 
with  thorax.  Genitalia  (^)  showing  a  black  patch  on  either 
side:  lower  genital  plate  short,  rounded,  coming  to  a  point  at  tip; 
forceps  large,  elongate,  curved  inwards ;  penis  hidden,  upper 
genital  plate  elongate-oval. 

Hob. — Tumut,  N.S-W.  (on  E.  pt^iyanikema  and  E.  k*rmipkIoia: 
W.  W,  Froggati);  Wimmera,  Vic.  {on  E.  gra^-iiif :  W.  W. 
FroggatL) 

This  species  has  a  wide  range,  and  is  closely  allied  to  ^\ 
eucniypli. 

Genus  D  .%  s  y  p  s  Y  L  L  a,  n.<r. 

Head  short,  turned  down  sharply  in  front,  deeply  arcuate 
liehind:  eyes  large,  angulate<l  on  the  inner  margin  Fai-e  lol>es 
large,  broad,  close  t<jgether.  truncate  at  apex.  Antennie  very 
short.  Thorax  :  pronotum  ver}*  narrow;  dorsulum  coming  to  a 
point  at  extremities;  mesonotam  large.  Elytra  broad,  rounded 
at  apex,  with  a  double  costal  nervure  forming  a  narn.>w  cell,  inner 
nervure  running  into  upper  l>?fi»re  reaching  the  wedire-shaped 
stigma:  primary  stalk  short:  radius  short,  not  reaching  apex  of 
wing:  stalk  of  sul>co*4ta  not  as  Ions:  as  stalk  of  cubitus:  upper 
cubital  furcation  elongate,  Ujth  nervures  curving  outward  at 
apex.  Genitalia  (^)  short:  lower  genital  plat«*  brtiad,  angular; 
forceps  broad. 

Type  D.  brnnn^a. 

Dasypsylla  bruxxka,  n.sp. 
(Plates  xii.,  figs.  5  and  11:  xiv.,  tii;.  21). 

Lerp  chocolate-brown:  '1  lines  in  diameter,  formed  singly  upon 
the  leaves  of  E.  polyanthema;  irregularly  rounded,  undersurfaoe 
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forming  a  thin  brown  shell  or  lower  valve  attached  to  the  leaf; 
upper  valve  commencing  with  a  small  hinge,  swelling  out  to  lower 
edge;  curving  round  in  concentric  rings,  forming  a  convex  rounded 
shell  fringed  on  summit  and  outer  margin  with  short  filaments. 

Pupa  dark  red;  legs,  two  spots  on  head,  wing-covers  and  the 
spots  between  them,  and  two  rows  of  spots  down  centre  of 
al)domen  black;  ventral  surface  of  head  and  thorax  light  red. 
Head  short,  broad,  rounded  on  sides;  antennae  very  long,  slender^, 
curving  round  to  centre  of  wing-covers;  eyes  small.  Thorax 
short,  wing-covers  short,  rounded;  legs  short,  thick.  Abdomen 
short,  constricted  at  base,  swelling  out,  rounded  to  tip,  broader 
than  long. 

Imago. — Length  0*185,  antennae  0*045  inch. 

General  colour  ochreous,  with  creamy-white  and  pink  tints;, 
head  and  thorax  finely  shagreened,  thickly  covered  with  small 
black  spots;  al)dominal  segments  dark  brown  to  black,  with  lower 
margins  ochreous  ;  wings  thickly  mottled  with  fine  spots  and 
larger  blotohes  of  black  and  brown,  nervures  white  at  base,  black 
in  clouded  portions,  pink  in  clearer  portions.  Head  as  wide  as 
thorax,  short,  face  turned  downward,  slightly  cleft  in  centre, 
arcuate  behind  antennae  and  basal  margin.  Face  lobes  large, 
broad,  rounded,  thickly  fringed  with  white  hairs.  Antennse  very 
short,  1st  joint  short,  black;  2nd  short,  cylindrical;  3rd  slender, 


BY   WALTER   W.    FROOOATT.  295 

on  front  margin,  broad  at  tip,  costal  nervure  very  stout  at  base 
forming  a  double  or  secondary  costal  nervure  to  stigma;  primary 
stalk  short;  stalk  of  subcosta  not  as  long  as  stalk  of  cubitus; 
costal  cell  short;  stigma  short,  angular;  radius  short,  cur\'ing 
upward,  emerging  on  upper  edge  of  wing;  stalk  of  cubitus  long; 
upper  branch  straight,  upper  and  lower  forks  long,  curving  in  at 
centre  and  turning  outward  at  tips;  lower  branch  of  cubitus  long, 
straight,  upper  fork  long,  curving  round,  lower  turning  outward 
at  apex;  clavus  stout,  clavical  suture  slender.  Abdomen  short, 
stout.  Genitalia  (^)  long,  stout ;  lower  genital  plate  short, 
angular  at  apex;  forceps  long,  formed  of  two  broad-tipped 
processes  closing  down  over  the  penis;  upper  genital  plate  slender, 
conical,  truncate  at  apex,  projecting  beyond  forceps. 

//rt6.— Turaut,  N.S.W.  (on  E,  polyanihema\  W.  W.  Froggatt). 

Grenus  T  ii  e  a,  Scott. 

Head  twice  as  broad  between  eyes  as  length  down  centre; 
crown  with  posterior  margin  almost  straight,  sides  straight  from 
ba.se  to  front  of  eyes,  where  they  are  produced  into  a  short 
triangular  tooth.  Face  lobes  narrow,  ribbon -shaped.  Antennse 
long.  Eyes  on  sides  of  head  projecting  nearly  their  whole  width 
beyond  pronotum.  Thorax  :  pronotum  narrow;  mesonotum  con- 
vex, as  wide  as  head  and  eyes  at  the  insertion  of  forewings. 
Elytra  elongate,  apex  acute;  stigma  short;  radius  long,  terminating 
at  apex;  cubitus  upper  furcation  longer  than  arm,  petiole  a  little 
longer  than  lower  arm. 

Type  Paylla  triyutiata^  Walker. 

The  a  formicosa,  n.sp. 

(Plate  xi ,  fig.  4). 

Larvi  dull  white,  eyes  pink,  faintly  marked  with  light  brown; 
apex  of  abdomen  darkest,  apical  segment  fringed  with  hairs. 
Second  stage  :  Head,  thorax,  and  base  of  abdomen  creamy  white; 
legs,  antennae,  and  wing-covers  light  brown;  eyes  dark  brown,  two 
large  blotches  on  head  dark  brown ;   small,  black,  angular  spots 
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forming  a  regular  pattern  on  thorax;  basal  segments  of  abdomen 
marked  with  fine  black  interrupted  bars;  apical  portion  light 
chocolate-brown,  rugose,  flattened,  and  marked  with  irregular 
punctures.  Legs,  antennae,  and  outer  edge  of  abdominal  segments 
fringed  with  coarse  hairs. 

Pupa  with  white  colour  of  larva  changing  into  opaline-blue, 
brightly  spotted  with  red,  bands  upon  abdominal  segments 
thickened.  Head  truncate  between  antennae,  sloping  down  to 
eyes,  arcuate  behind;  eyes  very  large;  antenna  long,  thick,  very 
stout  at  base.  Thorax  broad,  legs  thick,  stout;  wing-covers  small, 
pointed  at  apex.  Abdomen  large,  flattened  at  apex,  and  irregu- 
larly rounded  to  tip. 

Imago. — (9)  Length  0*21,  antennae  0*08  inch. 

General  colour  pale  opaline-blue;  ocelli,  edges  round  eyes,  spots 
on  head,  and  outer  margins  of  abdominal  segments  bright  red; 
flrst  and  second  joints  of  antennae  black;  terminal  joints,  legs, 
and  ventral  surface  ochreous;  thorax  Imrred  with  light  chestnut; 
abdominal  segments  black,  with  apical  margins  banded  with  blue 
and  red,  genitalia  red;  wings  semi-opaque,  the  transverse  nervure 
at  base  of  subcostal  and  outer  edge  of  wing  blotched  with  black, 
nervures  bright  reddish-brown.  Head  short,  as  broad  as  thorax, 
.slightly  lobed  in  front,  rounded,  arcuate  at  base  of  antennae,  with 
shallow  median  suture,  rounded  on  sides,  arcuate  behind.     Face 
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thrice  as  long  as  broad,  rcmsded  in  frcrnt  to  a  sharply  cunvd  tijv, 
broadest  at  seoond  cubital  celL  primary  stalk  lonjr;  stalk  i^  sub- 
costa  short:  costal  cell  short,  broad:  stigma  shorts  angular,  roundfd 
in  front;  radius  long.  cur\ing  downward,  emerging  at  tip  irf  wing; 
stalk  of  cubitus  longer  than  subcosta,  upper  l>ninch  of  cubitus 
curving  upward,  upper  and  lower  forks  forming  a  shv^rt  broad 
cell,  lower  branch  <rf  cubitus  very  short,  upper  fork  curving 
upward,  lower  fork  very  short,  turning  sharj^ly  down  wanl,  forming 
a  very  short,  broad  cell:  clavus  stout^  clavical  suture  \"ery  distinct^ 
Abdomen  short,  stout.  Genitalia  (9)  very  long,  stout,  sal^re- 
shaped,  rounded  at  base,  upper  valve  longest,  slightly  truncate 
at  tip. 

^.  Smaller  than  9,  with  no  black  markings  u\m>\\  wings,  and 
of  a  uniform  brown  colour  with  pale  reddish  tints,  Alxiomen 
very  short.  Genitalia  {^)  very  large,  lower  genital  plate  elongate^ 
rounded  at  apex;  forceps  large,  cur\ed  upwani:  upi>er  gtMiital 
plate  longer  and  more  slender  than  forceps, 

I/ab, — Thornleigh,  Botany,  Mittagong,  N.S.W.  (on  E.ptfterftm: 
W.  W.  Froggatt). 

The  lar\'e  form  no  lerp  but  hide  under  UK>st»  bits  of  Ivirk 
on  the  trunks  of  several  white-stemmed  gums  thickly  envdojMjd 
in  white  flocculent  matter,  thickest  round  the  alMioinon.  which 
exudes  from  Ijeneath  their  shelter  and  reveals  their  hiding  place, 
and  when  abundant  dots  the  trunks  all  over  with  white  blotches. 
Other  colonies  are  found  congregattnl  on  the  stems  oi  small  tnvs, 
where  they  are  fretjucntly  covered  by  aiits  with  a  thick  felte<l 
sheath  of  woody  debris,  sometimes  exten<ling  for  four  or  tive  feat 
from  the  ground  and  completely  sheltering  them.  The  ant^*, 
Iridomymiex  nitidtut^  Mayr,  swarm  over  them  in  this  covered 
gallery,  and  evidently  protect  them  for  the  sjike  of  the  honey- 
dew  that  is  secreted. 

TiiEA  OPACA,  n.sp. 

(Plates  xi.,  fig.  5;  xii.,  fig.  14;  xiii.,  figs.  1-4). 

Larva  similar  in  appearance  to  that  of  T.  JormictiM,  but  of  a 
more  uniform  ochreous  colour;  thoracic  markings  similar. 
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Pupa, — Head  broad,  slightly  lobed  in  front;  antennae  long, 
slender,  tapering  to  tips ;  wing-covers  short,  broad,  darker- 
coloured  than  legs;  abdomen  tufted  with  hair  on  either  side. 

Imago. — Length  0*24,  antennae  0*07  inch. 

General  colour  reddish-pink,  marbled  with  brown  and  black. 
Head  in  form  as  in  the  former  species.  Pronotum  a  little  broader; 
dorsulum  more  elongate  at  extremities,  with  a  deep  impressed 
fovea  on  either  side  towards  front  margin;  mesonotum  larger, 
more  rounded  at  extremities.  Legs  similar.  Wings  of  same 
shape  and  colouration  ;  primary  stalk  longer  and  straighter ; 
stigma  not  rounded  in  front,  but  transverse  :  forks  of  upper 
branch  of  cubitus  of  equal  length,  forming  a  long  slender  cell ; 
lower  branch  of  cubitus  moderate,  upper  fork  longest,  curving^ 
round,  lower  fork  curving  in  at  apex.  Abdomen  short,  stout. 
Genitalia  ($)  :  lower  genital  plate  short,  broad,  rounded  beneath;, 
forceps  short,  broad,  slightly  pointed  at  apex;  upper  genital  plate 
very  long,  pointed  at  tip;  penis  hidden. 

Hah. — Canterbury,  Croydon,  Sydney,  N.S.W.  (on  E.  sp.  ;. 
W.  W.  Froggatt). 

This  is  not  so  plentiful  as  E.  /ormicosa,  but  is  found  in  similar 
,  localities,  and  is  always  covered  with  ants. 


Thea  Lbai,  n.sp. 
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inci*easing  in  length  towards  tip,  10th  short,  eIongateK>val.  Eyes 
rounded,  projecting  very  slightly:  central  ocellus  small,  at  extreme 
apex  of  median  suture;  lateral  ocelli  small,  about  centre  of  hind- 
margin  of  eyes.  Thorax :  pronotum  broad,  rounded  in  front,  arcuate 
behind,  a  small  fovea  on  either  side;  dorsulum  convex,  rounded 
in  front,  pointed  at  tips,  sloping  to  a  truncate  apex  at  junction 
with  mesonotum,  the  latter  broad,  arcuate  in  front,  running  to  a 
blunt  point  on  sides,  rounded  l)ehind,  broad  and  nearly  square. 
Legs  long,  stout.  Wings  more  than  twice  as  long  as  broad, 
rounded  in  front,  pointed  at  apex,  rounded  to  base;  primary  stalk 
long;  stalk  of  subcosta  short;  stigma  short,  rounded  at  base, 
pointed  at  apex;  radius  long,  curving  upward,  then  turning  down 
above  tip  of  wing;  stalk  of  cubitus  longer  than  subcosta,  upper 
branch  of  cubitus  long,  upper  and  lower  forks  nearly  equal  in 
length,  forming  a  long  slender  cell,  lower  one  curving  downward; 
lower  branch  of  cubitus  moderately  long,  upper  fork  short,  curving 
round,  lower  fork  very  short,  turning  outward,  forming  a  short, 
broad  cell;  clavus  stout,  clavical  suture  long,  slender.  Abdomen 
short,  stout.  Genitalia:  (^)ochreous,  broad,  short;  lower  genital 
plate  round,  broad;  forceps  short,  broad,  rounded  at  tip;  upper 
genital  plate  long,  slender :  (J)  sabre-shaped,  long,  slender. 

//a^.— Tarn  worth,  N.8.W.  (on  K.  sp.;  A.  :M.  I^a). 

Four  specimens  in  the  collection  of  the  Department  of 
Agriculture,  Sydney,  pinned  and  labelled  "  Tamworth,  coll(»ct«»d 
by  Mr.  Lea." 
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Fig.  10. — Cardimspis  mrti/ej^^  Sdiv.;  drtroo. 
Fig.  11. — Rkimoccla  cormicMltta,  i^sp. 

Fig.  12. rtroimla,  n.sp.  », 

Fig.  13. a*fimiU*,  iLsp. 

Fig.  14. oftreata.  n  sp. 

PUsexii. 
Fig.    1. — SpumdjfliatpU  rmcalMfpti,  Dobs.;  clnron. 

Fig.    2. mammffm^  n.sp. 

Fig.    3. — Rkinocola  wuinmorata,  luspu 

Fig.    4. UtMrata^  n.sp. 

Fig.    5. — DtM*^pf9fUii  briimma,  n^. 

Fig.    6. — CowutopfyUa  ru*a,  n,5p. 

Fig.    7. — Aphalara  carinata,  n.sp.  ., 

Fig.    8. — RhituKola  reroiyta^  n.>p.;  genitalia  ((J). 

Fig.    9. — CarduifpU  arti/fx,  Schw. 

Fig.  10. — SpondyUatpU  mannifera^  n.8p. 

Fig.  11. — l}a*ifp*9fWt  brunnfa,  n.sp.  „ 

Fig.  12. — Spond%flia*pi*  eucalypti^  Dobs.       „ 

Fig.  \Z.-~Th€a  formico*a^  n.sp.  , 

Fig.  14. opaca,  n.sp.  „ 

Fig.  15. — La$iop*yHa  rotundipennity  n.sp.     „ 

Fig.  16. buUata,  n.sp.  „ 

Fig,  17. — Creii*  longipenni*^  Walk.  , 

Fig.  18.  —Cardiaspi*  pUcatuloide*^  n.sp. 
Fig.  19. — Rhitiocola  Uturata,  n.sp.  ,, 

Fig.  20. — Thta  Leai,  n.sp. 
Fig.  21. — Com€U*p«yHa  rufa,  n.sp.  ,, 

Plate  xiii..  Figs.  1-4.— J/im  ojHtcUy  n.sp. 

Fig.  1. — Pupa  enlarged. 

Fig.  2. — Imago  (J).  1".  Face  lobes.  2^.  Prothorax.  3rt.  Mosonotum. 
4a.  Dorsulum.  5a.  Scutellum. 
Forewing  (Elytron).  lb.  Costal  nervure.  2b.  Primary  stalk. 
36.  Clavus.  ib.  Clavical  suture.  56.  Stalk  of  suboosta. 
G6.  Stalk  of  cubitus.  76.  Subcosta.  8/>.  Lower  branch  of 
cubitus.  96.  Upper  branch  of  cubitus.  106.  Lower  fork  of 
lower  cubitus.  116.  Stigma.  126.  Upper  fork  of  lower  branch 
of  cubitus.  136.  Itadius.  146.  Lower  fork  of  upper  cubitus. 
156.  Upper  fork  of  upper  cubitus. 

Fig.  3.— Genitalia  (<^).     1.  Apex  of   abdomen.     2.  Lower  genital   valve. 
3.  Forceps.     4.  Penis  hidden.     5.  Upper  genital  valve. 

Fig.  4. — Genitalia  (  5  )•   1-  Upper  valve  enclosing  oYii>ositor.   2.  Lower  valve. 
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Plate  xiii.,  Figs.  5,  5a. — SpondyliaapU  eucq,Ujpti^  Dobs. 
Fig.  5. — Head;  5a.  face  lobes. 

Plate  xiv. 


Fig.  6.- 
Fig.  7.- 
Fig.  8.- 
Fig.  9.- 
Fig.  10.  - 
Fig.  11.- 
Fig.  12.- 
Fig.  13.- 
Fig.  14.- 
Fig.  15.- 
Fig.  16.- 
Fig.  17.  - 
Fig.  18.- 
Fig.  19.- 
Fig.  19a.- 
Fig.  20.- 
Fig.  21.- 


Spondyliaspis  numnifera^  n.sp.;  lerp-scales. 
eucalypti^  Dobs.  „ 


■Creiis  longipennis.  Walk. 
Cardia»pi8  plicatuloides^  n.sp. 
Ithinocolii  lituratUy  n.sp. 
Lasiopsylla  rotundipennis,  n.sp. 
Rhinocola  piniueformUtf  n.sp. 
corniculataf  n.sp. 


■CardUisput  artifex^  Schwarz. 
Laftiopnylla  hullataf  n.sp. 
Aphafara  carinntaf  n.sp. 
Rhiiiocola  viridis^  n.sp. 
Cometopsylla  (?)  rufa,  n.sp. 
Rhinocola  revoluta,  n.sp. 
(open  leaf) 


ostreata,  n.sp.  „ 

Dasypsylla  hrunnea^  n.sp.  „ 

(Natural  size  or  enlarged). 
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ON  SOME  NEW  SPECIES  OF  EUCALYPTUS. 

By    R.  T.   Baker,  F.LS.,  Curator,  Tkchxolot.ical    Museum. 

Sydney. 

(Plates  xv.-xix.) 

Eucalyptus  vitrba,  sp.nov. 

"White  Top  Messmate.' 

(Plate  XV.) 

A  tall  tree  with  a  roaghish  hark  similar  to  E,  amygdalina^ 
LabilL,  the  extremities  of  the  branches  being  smooth. 

Sucker  leaves  alternate  or  opposite,  with  a  short  petiole  or 
sessile,  ovate-lanceolate,  acuminate,  lateral  veins  diverging  from 
below  the  middle  of  the  midrib,  prominent  on  both  sides,  intra- 
marginal  vein  removed  from  the  edge,  not  shining;  under  6  inches 
long,  H  inches  broad.  Mature  leaves  narrow-lanceolate,  about 
6  inches  long,  and  6  to  9  lines  wide,  petiole  short;  shining  on 
both  sides,  a  dull  green  when  fresh  but  drying  a  light  slate  colour: 
lateral  veins  few  and  almost  parallel  to  the  midrib,  two  generally 
commencing  at  the  base  of  the  midrib  and  running  the  whole 
length  of  the  leaf  almost  parallel  to  the  midrib.  Oil  glands  very 
numerous. 

Peduncles  axillary,  short,  2-3  lines,  l>earing  generally  from  5-8 
flowers.  Buds  from  2.}  to  4  lines  long,  operculum  hemispherical, 
shortly  acuminate.  Ovary  flat-topped.  Anthers  kidney -shaped, 
connective  prominent. 

Fruit  hemispherical,  about  3  lines  in  diameter,  rim  thick,  red, 
slightly  convex,  shining,  pedicel  al)out  1  line  long. 

//a6.— Crookwell  (J.  J.  Hook),  Moss  Vale  (S.  Farrell), 
mountains  north  of  Marulan  (R.  H.  Cambage),  Bungendore  (W. 
Bauerlen). 
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Timber. — A  hard,  close-grained  timber,  full  of  shakes  and  gum 
veins,  and  apparently  of  little  economic  value.  It  possesses  none 
of  the  good  (qualities  of  £.  amygdalinn^  Labill.,  which  is  fissile, 
soft  and  easily  worked. 

Oil. — Leaves  obtained  from  Crook  well,  New  South  Wales,  16th 
June,  1900.  Average  yield  of  oil  for  three  distillations  =  1 -48 
per  cent.  The  crude  oil  is  almost  colourless.  It  contains  much 
phellandrene,  over  20  per  cent,  eucalyptol,  and  citral  is  probably 
present  in  the  higher  boiling  portions,  the  lemon  odour  being  very 
marked  and  the  aldehyde  reactions  readily  obtained  The  con- 
stituent having  an  odour  of  peppermint,  present  in  the  oil  of 
E,  coriacea,  appears  to  be  absent  in  this  oil,  and  it  thus  approaches 
more  closely  the  oil  of  E,  amygdalina.  Less  than  2  per  cent. 
distilled  below  IIV  C;  between  \1V  C.  and  183**  C.  78  per  cent, 
distilled  (corrected). 

Specitic  gravity  crude  oil  at  15°  C.  =  0*886. 

Specific  gravity  fraction  173-1 83°  C.  at  15"  C.=  0-8792. 

Specific  rotation  crude  oil  =  [a]  jy — 33-92*. 

Specific  rotation  first  fraction  =  [a]  jy — 37*76°. 

Eucalyptol  in  fraction  173-182°  C.  =■  26  per  cent.    (H.  G.  Smith). 


Tliis  tree  is  known  looiilly  as  ^'Silver  Toj^  Me^sEiiate/'  "Pepper- 
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Hie  venation  ol  the  leaves  resembles  that  <d  E.  am%fgdalina 
and  E.  corimee^  bat  more  particalariy  the  latter  species.  The 
immatiire  fmits  are  difficult  to  distingaish  £rom  those  of  E, 
amypdalimL,  whilst  the  mature  ones  bear  a  strong  likeness  to 
those  of  E.  coriacea.  The  bark  is  almost  identical  with  that  of 
E.  am%f^dalim^  bat  the  timber  is  quite  distinct,  resembling  more 
closely  that  of  E.  diveti^  from  which  species,  however,  it  diffius  in 
the  sh^>e  and  venation  of  both  sucker  and  matnre  leaves,  fmits 
and  constituents  of  the  oiL 

From  E.  eoriacea  it  differs  in  the  nature  oi  its  timber,  bark,  oil 
and  leaves.  Summarised,  this  species  has  (a)  a  bark  similar  to 
that  of  E.  aw^ypdalima:  (b)  timber  similar  to  that  of  E.  diveti 
(c)  leaves  and  venation  similar  to  those  of  E,  cariacea:  (<f>  fruits 
approaching  in  form  to  those  of  E.  amy^daHna:  and  {f)  sacker 
leaves  differing  from  those  c^  any  of  the  species  abo\  e  enamerated. 
It  is  most  closely  allied  to  E.  cariacea  and  E.  diveK,  but  yet  very 
distinct  from  both. 

Its  i^iecific  name  alludes  to  the  glossy  surface  of  the  leaves. 

ErCALTPTUS    DSLXGATENSIS,  Sp.nOV. 

''White  Aik,**  '^ SOTer-Topped  Koutaim  Aak.^ 

(Plate  x\±) 

A  very  tail  tree  oocarring  on  the  top  of  mountain  ranges  in 
the  southeast  comer  of  the  colony.  Bark  stringy,  reddish, 
extending  well  up  the  trank. 

Sucker  lea  vets  Urge,  broadly  lanceolate,  oblique,  venation 
promioent,  spreading,  intramarginal  vein  removed  from  the  edge. 
Mature  leaves  comparatively  large,  often  9  inches  long  and  2 
broad,  lanceolate,  acuminate;  venation  prominent,  lateral  veins 
spreading,  intramarginal  vein  removed  from  the  edge.  Oil  glands 
nun>erous. 

Perluncles  axillary,  about  6  lines  long,  slightly  compressed, 
bearing  from  6-10  flowers.  Buds  clavate,  6-7  lines  long,  ealjx 
20 
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short,  merging  into  a  pedicel  3-4  lines  long;  operculum  hemi- 
spherical, obtuse.  Ovary  flat-topped.  Anthers  kidney-shaped; 
stamens  all  fertile. 

Fruit  pyriform,  about  4  lines  long  and  3  broad,  rim  thick, 
truncate  or  countersunk. 

£ra6.— Delegate  Mountain,  N.S.W.  (W.  Bauerlen). 

Timber. — Pale-coloured,  very  fissile;  used  for  general  indoor 
purposes  in  the  above  locality. 

Oil. — Leaves  obtained  from  Delegate  Mountain,  New  South 
Wales,  16th  February,  1899.  Average  yield  of  oil  for  three 
distillations  =  1*76  per  cent.  The  crude  oil  is  a  light  lemon 
colour,  and  is  but  little  coloured,  resembling  in  this  and  other 
respects  the  oil  of  E,  dives,  E.  radiata,  &c.  It  consists  largely  of 
laBvophellandrene,  contains  no  eucalyptol,  and  eudesmol  could  not 
be  detected.  Eighty  per  cent,  of  the  oil  distilled  between  172" 
and  183°  C.  (corrected),  less  than  2  per  cent,  distilling  below 
172°  C. 

Specific  gravity  of  crude  oil  at  15^  C.  =  0*8602. 

Specific  gravity  fraction  172-183°  C.  at  15"  C.  =  0-8513. 

Specific  rotation  crude  oil  =  [a]  jy — 68-12*'. 

Specific  rotation  fraction  172-183^  C.  =  [a]  p— 75-76°. 

Kino. — The  kino  is  allied  to  all  those  kinos  belonging  to  the 
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«s  well  as  quite  difierent  yoong  leaves,  and  its  more  restricted 
habitat  on  more  elevated  mountain  situations,  distinguish  it  from 
E.  obiiqua. 

Mr.  W.  Kaerlen,  who  was  the  first  to  bring  this  Eacaljpt  to 
notice,  states  that — ''  It  is  a  large  tree,  up  to  200  feet  hi^  and 
3-5  feet  diam.  Bark  on  trunk  persistent,  fibrous  not  easy  to 
distinguish  from  that  of  £.  Miqua^  or  that  of  B.  /atiigata. 
Limbs,  and  even  sometimes  the  upper  part  of  the  trunk,  quite 
smooth,  a  character  which  di<tinguishes  the  tree  from  the  two 
above-named  species.  Young  leaves  and  fruit  resemble  thooe 
of  E,  Sieberiana,  bat  bark  and  timber  are  quite  different.  The 
timber  is  highlv  spoken  of,  cut  in  the  sawmills  and  used  for 
building  purposes:  much  preferred  for  splitting,  for  which  pur- 
pose it  is  said  to  equal  'Cut  Tail '  (E.  fattufoia)^  from  which 
species  it  is  sufficiently  removed  by  the  foliage  and  quite  differently 
shaped  fruit. 

"  Only  known,  so  far,  from  the  Delegate  Mountain,  and  there 
restricted  to  a  narrow  belt  on  the  higher  part  of  the  mountain, 
at  an  elevation  of  irom  aK^ut  4000-4500  feet. 

"This  is  not  the  *  White  Ash,'  E.  fraxi^xoid^^y  Deane  it  Maiden, 
of  the  Tantawan^lo  Mountain  and  Sugar  Loaf  Mountain,  much 
less  the  *  Silver  Top '  from  near  Ximityljelle ;  nor  is  it  the 
'Mountain  Ash'  {E.  5t>^riiii/i),  despite  the  similarity  of  the 
fruit,  the  bark  being  quite  diff<»rent. 

•*There  is  great  difficulty  in  distinguishing  the  leaves  of  this 
species  from  those  of  E.  o'/^Vyi/i  and  those  of  E.  SUh^iana,  so 
that  in  my  opinion  it  will  l>e  the  chemical  analysis  which  will 
have  to  decide  between  these  species. 

''Topographically  E.  Mu/ua  occurs  on  the  lower  pari  of  the 
mountain,  reaches  some  distance  up,  and  is  then  joined  by  E. 
JcufttyaUi^  which  species  ascemiing  somewhat  higher  leaves  E, 
obiiqua  behind  and  forms  a  broad  belt,  where  it  abruptly  i*easea, 
and  the  "  White  Ash  "  takes  it  place,  forming  a  narrow  belt  as  it 
ascends  the  m^'intain;  then  it  also  ceases  abruptly  and  leaves  the 
higher  part  and  summit  to  E.  coriac^a. 
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"The  timber-getters  look  upon  E,  ohliqua  and  E.  fctstigata  as 
the  same  species,  and  call  them  indiscriminately  ^  Stringy  Bark  ^ 
or  *  Cut  Tail.'  They  also  strip  the  bark  indiscriminately;  but 
they  distinguish  this  'White  Ash'  well,  and  its  bark  is  not  used 
for  stripping.  The  timber  is  lighter  in  colour  than  that  of  *  Cut 
Tail/  from  which  fact  the  tree  has  received  its  vernacular  name, 
and  not  on  account  of  the  bare  branches,  nor  on  account  of  the 
leaves;  in  fact,  the  leaves  are  remarkably  large  and  broad. 

"  I  may  state  that  instead  of  becoming  rougher  with  age,  as  is 
the  case  with  the  *  Mountain  Ash,'  E,  Sieberiana,  and  the 
*  White  Ash,'  E.  fraxinoidea,  from  Tantawanglo,  the  bark 
of  this  species  becomes  less  and  less  furrowed  as  Uie  trees  advance 
in  age. 

^^E.Delegaten^isy  notwithstanding  so  much  resemblance  in  leaves, 
buds  and  fruit,  is  Twt  E  Sieheriana^  and  comes  nearer  to  E, 
ohliqica;  however,  the  buds  and  some  slight  difference  in  the  frait, 
but  especially  the  young  leaves,  sufficiently  remove  it  from  that 
species.  The  bark  is  more  like  that  of  E,  ohliqua^  and  quite 
different  from  that  of  E,  Sieheriana^  and  has  not  the  slightest 
resemblance  to  E,  Smithii,  R.T.B." 

The  chemical  constituents  are  quite  distinct  from  those  of  the 
above-named  species  (R.T.B. ). 


both  sarfftOK.  ika  *liiDing :  iMJUeral  t'^e^  ffTreadm^  \mt  no^ 
proauDeni.  and  aJjBOsS  <|«it#  hidden:  intraoBu^smil  T-<esii  c^OBe 
CO  tbe  ed^e^  B«d§  on  «l«kdn'  petik^^U  froai  4-6  lix»e§^  kaig. 
F!over§  nsBKrcASy  sotctlj  in  a  i^prmioal  pomc^  CiJtx  amlL 
pTriforai.  0|ii?rra2fiB  h«B2<;;(iKncaI  «jr  o^GkaL  ftootetiaBe^  ^^kviIt 
a<(nmuas«L  Oruj  ^Mi-AOfftfd,  Ambers  aZI  f«rdle.  oeIl«»  opesuiits: 
bj  t^ermiiiai  fwre^ 

Fruit  vafia3^  ia  «2aape.  **ooirtini«s^  ^yliixiricai,  wixh  tiie  thm 
rim  incurred,  vimsi  at  <(Ahffr  li^fef*^  pcj'ojar  in  f^^rxn  v^ih  a  ol«i- 
«trictioo  \0tk0w  ^h^  rian.  f-3  liae*  iocar  a§>  ireiL  af  brtnd 

i7«(.— Dnboo  Vji  ibe  Darliziz  KiT«-  -Gam*:  W.  Bai^erlciiU 
Xjina^ee-  C^mt^Kkpj&zii  -0»iiai»li  ~  :  Mr.  Hcpe^  ■  ■  Y**3k*^  Jacket " 
and  •*  Gvm  "  ?:  Cci^jir  ~  C^c^Laba^  G«m  "  *:  Drysdaie  •  •'0>:uabaii^ »: 
Bodabah.  5»>  mije*  E  of  XjBaafif*,  coe  fjrf  tie  xd':»^  «a*a««iT 
localities  f -jC  liai*  sp^ae^  For  tixsw  ioca2itip*  I  a.m  iDv>*-l«««i  t^ 
Mr.  R-  H.  Camtja?^  '■fh>  al«>  informs  jne  ihai  ihit  diffesresioe 
Jjetwem  **  Y'rlrxir  Jacket  ^  aod  ~  Gem  "  i«w  liias  iriieii  n:»nrti  lurk 
^o«  £ar  wp  tiie  tr*ie  aad  pr*^  it  a  T<*Zk*wi*i:  ajf  •taraacie  it  i*^  caJled 
"  Yellow  Jack*-!-' 

TWker.  —  Ti2ii\»*^  Terr  Lani  aad  r«e»i  is  «>.0'.«tr,  azkd  v^rrr  inter- 
l*jcked.  in  fan  *.>  moc*ii  «!«o  that  it  i^  *Jia;iad  u*  be  aliiK»<:  imjK»^lii*r 
to  «p]it:  azrd  tij'>  .;^  La'iiitr  a  r'.*^  repcve  fee  doraliiiitT.  it  iK 
very  litt^  u^i^i  -^win^  t^^  tL*-  diSciihT  in  sj.i:itt.:ixg.  It  siK*iiJl  be 
a  jpoc^i  timV>T  i*jT  r«£v»T  »a*ieperh.  At  Dremeran  ?Matk«iL  ZO 
mile«  •^jQXhi  of  Njniaff^^-  arid  at  L^-^abie  Peak  M'.nii:t  H'.«5«p,  tlie 
timber  i--  B**e*d  f'>r  luaciiir  ♦/tiaro.ia!  -R    ft.  Cambaiyei- 

OQ. — Oi:  fivaj  i^sh,^*:*-  'x/-i*r.-t^  at  Nrrrgan.  N^-w  St«sti  Wa,k«. 
Deoember  Tiii.  1  *i^ : — Tij**  t-rodf  c»il  i*>  lir\»viix*»h-..irani?e  in  vokmr, 
pbeHaodret**:  i*  li'X  |.»re^ient.  aiid  no  ♦-ndesmti!  '•■at  deleriMd  at  ibii 
time.  Tbe  <-fi^  c/jntain*  a  Iarj:j»-  ^uantitj  of  dextjxifttnene  finred 
bv  it*  cbaracVTifc.-ti*:  rea'.ta.m^u  Between  ]<!U>  azid  170"  C* 
-P'j  per  cent,  di-stiiied-  whiie  below  \<y  C.  on  j  >4  per  t^eot-  had 
^ii^tillcd-  Tb*-  oii  d'je^  ncn  meet  tJbe  rt^oirement^  we  recxmimend 
u>  be  demanded  Vmt  a  ;?o<>i  £aca}j|.»t  u^  inl 

*  Tenipeaaxim^  comsdibd  %o  nmx^A  wbuk  Acsp^K. 
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Specific  gravity  crude  oil  at  15°  C.  =  0-9076. 

Specific  gravity  fraction  165-185°  C  at  15'  C.  =0-9016. 

Specific  rotation  crude  oil  =  [a]])  + 11-8°. 

Specific  rotation  fraction  165-185°  C  =  [a]D  +  13-6°. 

Eucalyptol  fraction  165-185"  C.  =  42  per  cent. 

A  consignment  of  leaves  was  sent  from  Girilambone,  16th 
March,  1900,  to  test  the  constancy  of  the  species.  The  oil  differs- 
from  that  obtained  at  Nyngan  only  in  the  ratio  to  be  expected  in 
Eucalyptus  oils  of  the  same  species,  and  they  may  be  considered 
identical  oils. 

Specific  gravity  crude  oil  at  15*  C.  =  0*9078. 

Specific  rotation  crude  oil  =  [a] £>  +  107^. 

Eucalyptol  crude  oil  =  37*2  per  cent. 

The  yield  of  oil  appears  to  vary  in  these  trees,  but  the  greatest 
amount  obtained  was  0  64  per  cent.  The  deficiency  of  j'ield  and 
the  inferior  quality  of  the  oil  make  this  species  of  little  use  for 
oil  distillation  (H.  G.  Smith). 

Kino. — The  kino  is  ruby-coloured,  transparent  in  thin  pieces^ 
somewhat  tough  and  not  easily  powdered.  It  is  exceedingly 
soluble  in  cold  water  to  a  clear  ruby-coloured  solution.  On 
addition  of  alcohol  to  the  aqueous  solution  a  precipitate  is  formed 


E.  larji/iarvm*  k  a  ^  Bos-treer'  with  dK  soal  boK  bark,  aad 
charactendc  br/K  umxj^ri  \m  tb»  ^leci^  bM  a  asorxk  tan 
and  rcfidMb  umher     TIk    two  trR«  are   nadslj  dafSiankibfld 

b  V  tbe  «ttJi5f^ 

This  fpeeioi  ^sfisn  iroai  E.  Lwrjijlr/rvM  ^  I  r  ia  tCK  tfiJrci«»Kie&ge' 

the   >aTi».   «^.   nM>   □iiO'aa&vzEc^   TecQ:^    bnaz  oeIj   i^a^afslnr 

(3»  the  tfia^e  aai  «»  ^d  Tc^  iriiJJtz  *  ^    zixJxr:    ^   0(1:  aad  (^/ 
bark. 

Tb^  rttrk  as»i  v-r  ""^r  v«  3.  VMjfti  zcA  "j^^.tsr^  w  ^Ax^niX  duan 

i»  eriiffCJLj  a  m^^jmjl^^  *szj^  'Jcjk  \rv:  '-  C>A»rj«fcl  '   i*  ac  Amf^ 

t*   as   0>Aia.^a^  4^hv.  '•-i#w»  i;^  it  itni/^i  at    ^-friau'  «art   XKrt 
~0>>a>a,* 

E,  lmryj^'^'*r%4  'jp  'uuit  H;#t;».-j»f^     "*'.  fj  . 

Bj  ^ti^   wrna'Ai.   •/.-ate'u'Lj'jfc'^j-.ti  «f  Ei«»a.  t^,*:*-  ::   -^j.»iir»  v,  "M 

tjK-  «*:.  -.-ini-^-r  o-.fL.vtf.-:  .:  ir:u.  -ii^  I-.*L-j*r<HL  iif.  ii'-n  ii*t  tMifk. 

'jrf  lilt  #**•*  j«sac  w^  V.  ;»ifcr^  ::  rt  i#»rjii»-u**  lit-**  v.  £■-  I^wmmm*. 
fr-in   *  Satt'x   tL.    £'.  Z^itrr^i'ttv  liHC  i***.!!!  /'  yp  jyttrit  wag.  ^jauMt^ 
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Eucalyptus  Morrisii,  sp.nov. 

•'Grey  MaUeo." 
(Plate  xviii.) 

A  mallee  of  rather  dense  growth,  or  somewhat  spreading, 
usually  about  15  feet  high  or  somewhat  higher;  stems  2-3  inches 
in  diameter;  rarely  growing  to  tree-size,  about  25  or  30  feet 
high,  and  6  to  12  inches  in  diameter.  Stems  mostly  hollow. 
Branchlets  often  flattened  or  quadrangular.  Bark  grey,  somewhat 
fibrous,  or  on  very  old  trees  even  furrowed,  approaching  that  of 
an  "  Ironbark." 

Young  leaves  petiolate,  generally  lanceolate  in  form,  sometimes 
narrower  and  sometimes  broader  than  the  mature  ones;  opposite 
or  with  a  tendency  to  become  so.  Mature  leaves  lanceolate- 
acuminate,  on  petioles  of  about  1  inch  long,  occasionally  falcate; 
about  6  inches  long  and  up  to  1  inch  wide  ;  not  shining,  venation 
spreading,  very  prominent  on  both  sides,  intramarginal  vein 
removed  from  the  edge.     Oil  glands  numerous. 

Peduncles  axillary,  not  numerous,  flattened  and  twisted,  short, 
under  6  lines,  mostly  3-4  lines  long,  bearing  3  to  7  shortly  pedi- 
cellate or  sessile  buds  (mostly  in  threes).  Calyx-tube  hemi- 
spherical, 3  lines  in  diameter.  Operculum  obtuse,  conical,  3  lines 
long.    Ovary  domed.    Anthers  parallel;  connective  not  prominent. 
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It  attains  not  its  greatest  height,  but  certainly  its  greatest 
diameter,  on  the  highest  hills  amongst  the  roughest  and  rockiest 
parts  (W.  Bauerlen). 

Perhaps  the  most  remarkable  specific  character  about  it  is  the 
rim  of  the  fruits.  The  word  "domed"  hardly  expresses  correctly 
this  feature,  for  merging  into  the  valves  at  the  top  it  forms  as  it 
were  a  truncate  cone  resting  on  the  hemispherical  calyx  base. 
This  conformation  of  the  rim  is  noticeable  as  soon  as  the  stamens 
begin  to  fall  ofif,  and  from  this  stage,  until  and  after  its  full 
development,  it  gives  the  appearance  to  the  fruit  of  a  pathological 
affection  or  a  monstrosity.  The  shape  of  the  fruits,  however,  is 
remarkably  constant  throughout  the  extensive  range  of  the  species- 
It  is,  so  to  speak,  the  rim  of  E.  ferefirornis,  Sm.,  only  very  much 
more  emphasised. 

This  Eucalypt  differs,  however,  from  that  species  in  the  vena- 
tion and  texture  of  its  leaves,  shape  of  operculum,  chemical  con- 
stituents of  its  oil,  as  well  as  in  the  timl)er  and  bark. 

The  expanded  valves  are  similar  to  those  of  E.  vimiitaliM,  but 
this  is  its  only  connecting  link  with  that  species. 

The  buds,  especially  the  operculum,  resemble  those  of  E.  san- 
talifolia^  from  which  species,  however,  the  venation  of  heaves, 
and  mature  fruits  differentiate  it. 

In  botanical  sequence  it  is  placed  next  to  E,  tereticoniiSf  Sm. 

It  is  a  remarkably  constant  and  well-define<l  species  throughout 
the  area  of  its  distribution. 

It  is  named  after  R.  N.  Morris,  LL.D.,  the  present  Superin- 
tendent of  Technical  Education  in  New  South  Wales,  in 
acknowledgment  of  his  co-operation  in  our  work  on  the  economicM 
of  the  genus  Eucalyptus. 

Timber. — A  hanl,  close-grained,  interlocked,  brownish-coloured, 
durable  timber,  quite  distinct  from  that  of  E.  tnmituditf,  Labill., 
and  E.  teretirornis,  Sm.,  its  allies. 

Oil. — Leaves  sent  from  Girilaml>one,  New  South  Wales,  15tli 
January,  1900.  Average  yield  of  oil  from  three  distillations, 
1  '69  per  cent.    The  crude  oil  is  but  little  colourefJ,  and  has  an  odour 
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of  aldehydes  like  all  good  oils  of  this  class.  When  rectified  hy 
distillation  the  oil  is  almost  colourless,  being  slightly  tinged 
yellow,  also  resembling  oils  of  this  class.  Phellandrene  is  of 
course  absent.  Eudesmol  was  not  detected  at  this  time.  There 
are  practically  but  little  constituents  boiling  at  a  high  tempera- 
ture, as  95  per  cent,  distilled  below  185'  C,  consequently  the 
rectified  oil  is  of  low  specific  gravity,  and  although  containing- 
just  upon  GO  per  cent,  of  eucalyptol,  yet  this  sample  would  not 
p{is8  the  test  of  specific  gravity  as  fixed  by  the  Pharmacopoeia^  as 
the  specific  gravity  of  the  crude  oil  is  only  0*9097  at  15*  C. 
This  is  an  excellent  illustration  of  the  unsatisfactory  nature  of 
this  standard  of  specific  gravity  of  0  91  as  fixed  by  the  Pharma- 
copoeia; this  oil  is  one  of  the  best  we  have  distilled,  yet  because 
it  is  deficient  in  high  boiling  constituents,  which  bodies  may  be 
considered  objectionable  both  from  a  medicinal  and  commercial 
point  of  view,  it  is  penalised  or  practically  condemned  because  it 
is  too  good.  It  has  been  proved  during  this  research  over  and 
over  again  that  a  Eucalyptus  oil  must  not  be  condemned  if 
its  specific  gravity  is  below  091  at  15'  C.  It  is  again  suggested 
that  the  standard  of  minimum  specific  gravity  for  Eucalyptus  oil 
l>e  refluced  to  0*905  at  15"  C. 

This  oil  consists  principally  of  dextropinene  and  eucalyptol. 
The  oil  commenced  to  distil  at  166**  C.,*  (neglecting  the  water 
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of  the  fiist  cnmignmept:  these  leaves  vcre  ohtained  so  that  the 
ocjostancT  <d  the  s)»ecies  misht  be  tested.  The  ofl  is  the  same, 
i»n]T  a  little  richer  in  eocaljptol:  it  varies  onlj  in  the  pero»itage 
amount  of  its  eonstitiients  and  in  its  phjaical  properties  in  the 
ratio  nsoallj  expmenoed  in  £iica]jpt^is  oils  of  the  same  species; 
this  slight  alteratioo  ukmy  be  ^Temed.  perhaps,  by  situation  and 
soil. 

Avera»r  yield  oi  oil  from  three  distillations  =  1-613  per  cent. 

Specific  gravity  erode  oil  at  15"  C  =  0-&16. 

Specific  rotation  erode  ofl  =  J^^I}  *  -t'l*- 

£oca]ypt<*l,  erode  «.«!  =  6->  per  cent. 

This  «f»ecie^  of  Eaca]\pTo^  may  thQ»  be  considered  to  be  an 
excellent  ^jdc  for  distillation.  a»  the  yield  of  ofl  is  larg<eL  The  oil 
i*«  excellent:  there  is  a  comforative  ab^nce  of  high  bofling  con- 
>titoent%  ojn<Ne«^oent]y  om  rectification  little  would  be  lost-  The 
species  i<^  obtainable  in  any  quantity.  We  have  p*kAsare  in 
liringing  thi"  ^pevL'ie«  ondt:r  the  notice  of  those  interested  in  the 
distillation  of  Eocalyp'tos  *Al  The  resulu  obtained  are  those 
that  «'oald  TTiaintain  cv«DmerciaIly  the  leaves  and  terminal 
l»ranch»-^  Wing  coUect-e^i  and  u«*d  in  the  same  way  i  Henry  G. 
Smith  »- 

It  give-  a  plentiful  ^-pj-jv  of  leavea,  '^fiecially  as  the  clusters 
m'<jul.J  n<.*t  t^  destroy e^i  and  would  aim  ays  grow  up  again  (W. 
Bauerien  . 

Kiao — The  kino  i*  not  j.lentifuL  It  is  friablr,  di*4M>lves  in 
l>«»Lling  wat*T.  )>ut  r>-!'-om*^  turbid  **n  i-ooling,  the  turbidity  being 
cau*^l  p»rincij«ally  bv  eude^min.  but  an:«marien<irin  is  also  presient 
in  •^mall  ^juantiiy  :  a  \ery  dilute  aque<>u>  s*.^]utic«i  jrive^  mith 
ferric  chloride  a  ZT*^n  irtlouration  <Henr%-  G.  Smith  i. 


Mr.  W.  Bau»fr]eu.  who  wa,*  tlie  first  to  collect  this  Eucalypti 
stat*^  — "Thi*  •»{ iw-ie*,  al-«<j  a  Mallee.  gn^ws  in  the  same  way  a^  and 
a-s^jtiaT-t-l  with  Green  Mallee,  £.  riridi*^  R.T.B.:  but  the  leaves 
ar«^  -o  different  in  colour.  «tc.,  as  Uj  distinguish  it  at  once.  The 
Uirk  i^  much  the  •»ame.  but  per^i^^tent  often  ri^ditout  to  the  brandies: 
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at  other  times  smooth  nearly  half-way  down.  The  persistent  bark  is 
rougher  and  more  furrowed,  in  the  larger  trees  making  a  slight 
approach  to  the  Ironbarks.  In  the  cross-cut  it  is  red  or  brown, 
quite  different  from  E.  viridisy  R.T.B.,  and  the  buds,  flowers, 
and  fruit  are  totally  different.  I  cannot  make  it  agree  with  any  of 
the  Parallelantherse,  to  which  section  it  appears  to  belong,  yet  from 
its  peculiar  highly  domed  fruit  one  would  think  it  might  be  easily 
placed  if  it  is  a  known  species.  It  grows  on  dry  stony  hills» 
extending  somewhat  more  to  the  foot  of  the  hills.  It  gives  a 
plentiful  supply  of  leaves,  especially  as  the  clusters  would  not  be 
destroyed  and  would  always  grow  up  again.  The  umbels  are 
3-7-flowered,  but  there  appears  to  be  a  tendency  to  3-flowered 
umbels.  This  Mallee  is  also  called  **  Black  Mallee,"  as  well  as 
**  Cabbage  Mallee,"  the  latter  said  to  refer  to  the  soft  wood. 

Eucalyptus  viridis,  sp.nov. 

''  Oreen  Mallee," ''  Bed  Mallee,"  *'  Brown  Mallee." 

(Plate  xix.) 

E.  (/racilisy  F.v.M.,  Eucalyptographia,  Dec.  iii.  (pa7'tim). 

A  Mallee  of  dense  growth,  the  stems  usually  2-3  inches  in 
diameter,  though  occasionally  measuring  20  feet  in  height,  but 
rarely  growing  into  tree-size.     Bark  smooth,  or  only  rough  at  the 
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Fruits  pilular;  rim  thin,  contracted,  about  2-3  lines  in  diameter; 
on  a  pedicel  of  from  1  to  3  lines  long. 

Hah. — On  the  hills  near  Girilambone,  N.S.W.,  thence  across 
country  to  Cobar;  also  seven  miles  out  from  Coolabah  on  the 
Wilga  Downs  Road  (W.  Bauerlen). 

Timber. — A  hard,  close-grained,  interlocked,  yellowish-coloured 
timber.  Being  a  Mallee,  it  is  only  rarely  found  in  tree-form, ' 
when  it  has  a  tendency  to  pipe. 

Oil. — Leaves  obtained  from  Girilambone,  New  South  Wales, 
16th  January,  1900. 

Average  yield  of  oil  =  1*06  per  cent. 

The  crude  oil  is  of  a  light  orange-brown  colour,  and  has  an 
odour  indicating  the  presence  of  cuminic  aldehyde;  no  eudesmol 
was  detected.  Phellandrene  is  not  present.  Eucalyptol  was 
present,  but  the  oil  contains  less  than  10  per  cent,  of  that  con- 
stituent; laevopinene  was  also  present.  Cuminic  aldehyde  was 
determined  in  the  higher  boiling  portion  of  the  oil. 

The  oil  commenced  to  distil  at  167°  C.,*  between  167^  and 
172"^  C.  32  per  cent,  distilled,  mostly  laevopinene;  below  183*^  C. 
80  per  cent,  had  distilled,  and  95  per  cent,  was  obtained  below 
255^  C. 

Specific  gravity  crude  oil  at  15^  C.  =09006. 

Specific  gravity  fraction  167-183^  C.  at  lb""  C.  =08882. 

Specific  rotation  crude  oil  =  [a]  j) — 8*90. 

Specific  rotation  fraction  167-183^  C.  =  [a]  j)— 8-2**. 

This  oil  at  present  has  no  commercial  value  (H.  G.  Smith). 

Kino. — Friable;  when  its  a^iueous  solution  is  extracted  with 
ether  it  is  found  that  eudesmin  exists  alone,  aromadendrin  being 
entirely  absent.  A  very  dilute  aqueous  solution  gives  a  green 
colouration  with  one  drop  of  ferric  chloride  (H.  G.  Smith). 


This  sj>ecies,  along  with  another,  is  figured  on  the  same  plate 
by  Baron  von  Mueller  in  his  Eucalyptographia  (Dec.  iii.)  under 
the  name  of  E.  (jracilis,  F.v.M.     As  by  a  natural  classification  it 


These  temperatures  are  corrected  to  the  nearest  whole  degree. 
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•can  be  shown  that  two  species  have  l)een  included  under  one 
name,  I  propose  as  in  a  former  paper  (Proc.  Linn.  Soc.  N.S.W. 
June,  1898)  to  give  this  species  specific  rank,  leaving  Mueller's 
name  of  E,  gracilis  to  apply  to  the  Victorian  and  South  Aus- 
tralian Mallee.  Almost  all  the  specimens  in  the  National 
Herbarium,  Melbourne,  are  referable  to  it,  whilst  only  a  few 
specimens  to  Green  Mallee,  E.  viridis.  I  endeavoured  to  restore 
it  under  the  name  of  E.  fruticorum^  but  that  species  is  in  such 
inextricable  confusion  that  I  think  science  would  be  better 
served  if  it  were  given  specific  rank  under  the  name  of  E, 
viridis. 

The  anthers,  stamens,  section  of  buds  and  fruiting  twig  in  the 
lower  left  side  of  the  plate  {loc.  cil.)  illustrate  the  Victorian 
Mallee. 

The  stamens  of  the  New  South  Wales  Mallee  are  all  ferliUj 
whilst  in  the  southern  species  the  outer  ones  are  sterile.  The 
anthers  of  the  southern  species  are  attached  by  the  connective  to 
the  stamens  at  the  back  by  an  attenuated  point  of  the  filament, 
and  the  cells  open  by  terminal  pores.  The  fruit  of  the  southern 
species  conforms  to  Bentham's  description  (B.Fl.  iii.  p.  211)  and 
and  also  to  Mueller's  (Eucalyptographia,  Dec.  iii.),  and  is  figured 
by  the  Baron  in  the  lower  left  hand  corner  of  his  plate. 

The  anthers  and  fruits  of  the  Green  Mallee,  E.  viridis,  are,  as 
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liowever,  by  no  means  constant,  as  the  bark  is  mostly  of  an  ashen- 
grey  colour,  in  fact,  is  red  or  brown,  chiefly  for  some  time  only 
after  decortication,  when  the  colours  are  indeed  ver\'  striking." 

"The  name  *  Green  Mallee '  refers  to  the  vivid  lustreless  green 
of  the  leaves,  so  different  from  other  Eucalypts ;  where  this 
species  occurs  on  and  around  hills  it  imparts  quite  a  feature  to 
the  landscape,  especially  as  the  individual  trees  grow  densely 
massed  together.  This  characteristic  is  constant,  and  is  the  very 
one  by  which  the  species  is  at  once  most  readily  distinguished  in 
the  field." 

"The  maximum  dimensions,  as  far  as  seen,  are  40  feet  in  height 
and  1  foot  in  diameter.  The  trunk  is  almost  always  hollow, 
leaving  only  a  few  inches  of  solid  wood.  Branches,  twigs  and 
leaves  have  rather  a  stiff  upright  appearance.  The  bark  is  very 
curious  on  account  of  a  rich  yellow  tinge  right  through  the  tex- 
ture, not  merely  yellow  in  the  inner  layer  as  in  some  of  the 
Stringy  barks.  This  species  must  be  reckoned  amongst  the  smooth - 
barked  Eucalypts,  though  a  roughish  persistent  bark  runs  up 
sometimes  to  the  height  of  6  feet  or  so." 

"It  grows  generally  around  the  foot  of  rocky  or  stony  hills  in 
gravelly  not  purely  sandy  soils,  sometimes  found  growing  densely 
over  patches  several  miles  in  extent." 


EXPLAN.\TION  OF  PLATES. 
Plate  XV.— /;.  vitrea,  R.T.B. 
Fig.  1. — Sucker  leaves. 

Fig.  2. — Twig  with  buds,  mature  leaves  and  single  fruit. 
Fig.  3. — Single  fruit  with  narrow  convex  rim. 
Fig.  4. — Fruit  with  countersunk  rim. 
Fig.  5. — Anthers  (enlarged). 

Plate  x\'i.—K.  DeUfiatemii,  R.T.n. 
Fig.  1.— Sucker  leaf. 
Fig.  2. — Buds  and  mature  leaves. 
Fig.  3. — Fruits  with  truncate  rims. 
Fig.  4. — Fruit  with  countersunk  rim. 
Fig.  5. — Anthers  (enlarged). 
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Plate  xvii.— £.  intertextu,  R.T.B. 

Fig.  1. — Young  leaves. 
Fig.  2.— Twig  with  buds, 
Fig.  3. — Clusters  of  fruits. 

Plate  xviii.— £.  Morrini,  R.T.B. 

Fig.  1. — Twig  showing  buds  and  flowers. 
Fig.  2. — Twig  with  early  fruit. 
Fig.  3. — Section  of  bud  (enlarged). 
Fig.  4. — ^Anthers  (enlarged). 
Fig.  5.— Cluster  of  fruits. 
Fig.  6. — Top  view  of  fruits, 

Plate  xix. E,  viridis,  R.T.B. 

Fig.  1, — Flowering  twigs. 

Fig.  2. — Umbel  of  buds  with  acute  operculum. 

Fig.  3.— Anther  (enlarged). 

Fig.  4. — Varieties  of  fruits. 
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N0TB8   AND    EXHIBITS. 


Mr.  Stead  exhibited  preparations  of  a  pelagic  crustacean 
GcUathea  sp.  (from  1|  to  2  in.  in  length),  collected  by  Captain 
W.  Waller,  of  the  8.8.  Westralia,  between  southeastern  Aus- 
tralia and  New  Zealand ;  the  animals  are  known  to  shipping- 
masters  as  *'  WhaJe-food";  and  at  times  myriads  of  them  cover 
so  large  an  expanse  of  water  as  to  impart  to  it  a  uniform 
red  tinge.  Also  a  very  handsome  and  almost  perfect  living 
specimen  of  the  Murrumbidgee  Crayfish,  {Astcicopsia  serrattts, 
8haw),  and  he  drew  attention  to  the  fact  that  when  this  animal  is 
disturbed  suddenly  it  emits  a  curious  hissing  sound,  resembling 
somewhat  that  made  by  a  snake.*  And  two  photographs  taken 
at  Ben  Buckler,  Bondi,  which  showed  in  a  remarkable  manner 
the  effect  produced  by  atmospheric  erosion,  aided  by  the  vibration 
set  up  by  the  waves,  on  cliffs  of  the  Hawkesbury  Sandstone. 
The  disintegration  of  the  cliffs  is  also  considerably  helped  by  the 
basaltic  dykeii  which  here  and  there  intersect  the  rock,  and  which, 
upon  decomposing,  isolate  large  sections. 

Mr.  Baker  exhibited  herbarium  specimens  and  samples  of 
the  essential  oils  and  timber  of  the  Eucalypts  described  in  his 
paper 

Mr.  Froggatt  showed  an  extensive  series  of  Psyllidce^  and  of 
their  lerp-structures  in  illustration  of  his  paper. 

Mr.  Palmer  described  a  case  of  hydatids  in  a  Black-tailed 
Wallaby  {M.  ualabaUut^  Desm.),  which  died  in  captivity  after  a 
few  dayn'  illness.  On  dissection  the  chest  cavity  was  found  to 
conUuii  several  hundred  loose  pellucid  cysts  varying  in  size  from 
that  of  a  pea  to  that  of  a  duck's  egg,  irrespective  of  a  numl)er 
iml)edded  in  the  lobes  of  the  lungs. 

*  For  an  earlier  ootics  of  this  habit,  vide  Proceedings,  (2),  i.,  1886,  p.  505— £d. 
21 
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Mr.  Greig  Smith  exhibited  a  selection  of  cultures  and  micro- 
photographs  in  illustration  of  his  paper. 

Mr.  Whitelegge,  on  behalf  of  the  Rev.  W.  W.  Watts,  con- 
tributed  a  Note  on  some  collections  of  Mosses  recently  reported 
upon  by  Dr.  Brotherus  and  Dr.  Warnstorf,  resulting  in 
additions  to  the  Moss-tlora  of  the  Colony  of  twelve  new  species, 
and  four  not  previously  recorded. 

Mr.  Hedley  exhibited  on  behalf  of  Dr.  T.  H.  May  a  series  of 
photographs  of  aboriginal  carvings  in  stone  at  Bingera,  near 
Bundaberg,  Queensland. 

Mr.  Fred.  Turner  exhibited  the  fruit,  with  drawings,  of  the  true 
Cydonia  chinenais,  Thouin,  the  Chinese  Quince,  a  new  product 
for  Australia.  The  fruit  was  egg-shaped,  measuring  a  little  more 
than  six  inches  in  length  and  fourteen  inches  in  circumference  at 
the  widest  part ;  and  was  grown  by  Mr.  J.  A.  Murdoch, 
Wahroonga,  North  Sydney.  The  tree  is  only  four  years  old  and 
about  four  feet  high,  and  this  year  it  produced  twelve  fruits  each 
of  the  size  of  that  exhibited.  In  its  native  country,  China,  it  is 
said  to  produce  fruit  as  large  as  a  child's  head. 
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WEDNESDAY,  JUNE  27th,  1900. 


The  Ordinary  Monthly  Meeting  of  the  Society  was  held  at 
the  Linnean  Hall,  Ithaca  Road,  Elizabeth  Bay,  on  Wednesday 
evening,  June  27th,  1899. 


The  Hon.  Jame8  Norton,  LL.D.,  M.L.C.,  President,  in   the 
Chair. 


Me88rH.  Henry  W.  Broelkmank,  Paris,  and  Horace  W.  Brown, 
Hunter's  Hill,  were  duly  elected  Ordinary  Members  of  the 
Society. 

DONATIONS. 

Department  of  Agriculture,  Brisbane — Queensland  Agricul- 
tural Journal.  Vol.  vi.  Part  6  (June,  1900).  From  th^  Secre- 
tary fi/r  Agriculture. 

Australian  Mu.seuni,  Sydney — Records.  Vol.iii.  No. 7  (June, 
1900).     From  the  IruMte^tt. 

Department  of  Mines  and  Agriculture,  Sydney — Geological 
Survey:  Mineral  Resources.  No.  7(1900):  Agricultural  Gazette 
4>f  New  South  Wales.  Vol.  xi.  Part  G  (June,  1900).  From  t/te 
Minitfer/or  Mifien  aiid  Agriculture. 

Four  Entomological  Pamphlets  (Miscellaneous  Publications 
Nos.  35H.  363,  369,  from  Agric.  Ga/x^tc^  of  N.S.W.).  By  W.  \V. 
Fniggatt,  F.I^S.     From  t^us  Aut^iar. 

Royal  Society  of  New  South  Wales— Abstract,  June  Gth,  1900. 
From  the  Society, 

Australasian  Journal  of  Pharmacy,  Mollxmrne.  Vol.  xv. 
No.  174  (June,  1900).     From  the  Editor. 
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DONATIONS. 


Department  of  Mines,  Melbourne — Annual  Report  for  the 
Year  1899.     From  the  Secretary  for  Mines, 

Field  Naturalists'  Club  of  Victoria,  Melbourne — Victorian 
Naturalist.     Vol.  xvii.    No.  2  (June.  1900).     From  the  Club. 

University  of  Melbourne — Matriculation  Examination  Papers, 
May,  1900.     From  the  University. 

Department  of  Mines,  Tasmania — Progress  of  the  Mineral 
Industry  of  Tasmania  for  the  Quarter  ending  31st  March,  1900. 
From,  the  Secretary  for  Miiies, 

Cambridge  Philosophical  Society  —  Proceedings.  VoL  x. 
Part  V.  (May,  1900):  Transactions.  Vol.  xviii.  (1900).  From 
tite  Society. 

Entomological  Society,  London — Transactions,  1900.  Parti 
From  the  Society. 

Linnean  Society,  London — Journal.  Zoology,  VoL  xzvii. 
No.  178  (April,  1900).     From  the  Society. 

Manchester  Literary  and  Philosophical  Society,  Mancheeter — 
Memoirs  and  Proceedings.  Vol.  xliv.  Parts  2-3  (1898-1900). 
From  the  Society. 
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G^eological  Survey  of  Canada,  Ottawa — Descriptive  Note  on  the 
Sydney  Coal  Field,  Cape  Breton,  Nova  Scotia.  By  H.  Fletcher, 
B.Ai  (1900) :  Preliminary  Report  on  the  Klondike  Gold  Fields. 
By  R.  G   McConnell,  B.A.  (1900).     From  the  Director. 

American  Geographical  Society,  New  York  —  Bulletin. 
Vol.  xxxii.  Na  2  (1900).     From  the  Society. 

American  Philosophical  Society,  Philadelphia — Proceedings. 
Vol.  xxxviii.    Na  160  (Dec.,  1899).     From  the  Society. 

Lloyd  Library  of  Botany,  Pharmacy  and  Materia  Medica, 
Cincinnati —Bulletin.     No.  1  (1900).     From  the  Librarian. 

Missouri  Botanical  Garden,  St.  Louis,  Mo. — Eleventh  Annual 
Report  ( 1 900).     From  the  Director. 

Museum  of  Comparative  Zoology,  Harvard  College,  Cambridge, 
Mass.— Bulletin.  Vol.  xxxv.  No.  8  (May,  1900).  Frorn  the 
Museum. 

U.S.  Geological  Survey,  Washington — Nineteenth  Annual 
Report,  1897-98.  Parts  ii.-iii.  and  v.  with  Atlas  ;  Twentieth 
Annual  Report,  1898-99.  Parts  i.,  vi.  and  vi.  contd.  From  the 
Director. 

U.S.  Department  of  Agriculture,  Washingtcm — Divinion  of 
Agrostology — Bulletin.  No.  22(1900):  Division  of  Botany — 
Bulletin.     No.  24  (1900).     From  t/te  Secretary  for  Agriculture. 

Madras  Government  Museum,  Madras — Bulletin.  Vol.  iii. 
No.  1  (1900).     From  the  Superi^Uendent. 

Perak  Government  Gazette.  Vol.  xiii.  No.  13  (May,  1900). 
From  the  Government  Secretary. 

R.  Univer:iit4  degli  Studi  di  Siena — Bullettino.  Vol.  iii. 
Fasc.  1  (1900).     Fmm  Uie  Univcreity. 

Archiv  fiir  Natorgeschichte,  Berlin.  Ixiv.  Jahrgang.  ii.  Band. 
2  Heft.    1  Half te  (1898).     From  the  Editor. 

Gesellschaft  fiir  Erdkunde  zu  Berlin  —  Verhandlungen. 
xxvLBand.  No8.8>10  (1899) :  Zeitschrift.  xxxiv.  Band.  No.  4 
<  1 899).     From  the  Society. 
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DONATIONS. 


Zoologischer  Anzeiger,  Leipzig,  xxiii.  Band.  Nos.  614-615 
(May,  1900).     From  th*i  Editor, 

Soci^te  Scientifique  de  Chevtch^nko  k  Lemberg  (Autriche) — 
Die  Chronik.     No.  1  (1900).     From  the  Society. 

Soci^te  Hollandaise  des  Sciences  k  Harlem —A  rehires  N^r- 
landaises.  S^rie  ii.  Tomeiii.  3"  et  4«  Livs.  (1900).  From  the 
Society. 

Jardin  Botanique  de  Tiflis,  Caucase — Recueil  des  Travaux. 
Livraison  iv.  (1899)  I>e  la  part  du  BeprSsentant  du  Minintre 
d! Agriculture  et  dee  Domaines  de  VEtcU, 

L'Academie  Imp^riale  des  Sciences  de  St.  P^tersbourg — Anna- 
aire  du  Muste  Zoologique,  1899.     No.  4.     From  the  Academy. 

Societas  pro  Fauna  et  Flora  Feunica,  Helsingfors — Acta. 
Vol.  XV.  (1898-9);  Vol.  xvii.  (1898-9).     From  tlie  Society, 

Kongl.  Svenska  Vetenskaps-Akademie,  Stockholm — Handlin- 
gar.  xxxii.  Band  (1899-1900):  Oefversigt.  56  Arg&ngen  (1899): 
Vegetationen  i  Rio  Grande  do  Sul,  af  C.  A.  M.  Lindman  (1900). 
From  t}ie  Accuiemy. 

Zoological  Museum,  Copenhagen  —  Two  Separates  (1900). 
From  the  Museum, 

South  African  Museum,  Cape  Town — Annals.     Vol.ii.    PartL 
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NOTES  ON  SOME  NEW  ZEALAND  AND  AUSTRALIAN 

PARASITIC  HYMENOPTERA,  WITH  DESCRIPTIONS 

OF  NEW  GENERA  AND  NEW  SPECIES. 

Bt  Willi aji   H.   Ashmbad,  Assistant  Curator,  Division  of 
Insxcts,  U.S.  National  Musbum. 

(Communicated  1^1/  W.  W.  Froggatt,  F.L.S.) 

The  following  notes  and  descriptionH  of  new  genera  and  new 
Hpecies  of  parasitic  Hymenoptera  are  based  upon  a  Hmall  but 
most  interesting  collection  of  these  insects,  iient  me  lant  Hummer 
by  Mr.  Walter  W.  Froggatt,  (Government  Entomologist  of  New 
South  Wales,  or  upon  specimens  collected  by  Mr.  Albert  Koelxjle, 
formerly  an  Assistant  Entomologist  in  the  U.S.  Department  of 
Agriculture,  but  at  present  Government  Entomologist  in  the 
Hawaiian  Islandu. 

Smperliunily  iii.-I8SP0n)£A« 

Family  xxxiii.— BETHYLIDiE. 

Genus   Atbleoftekus,  Forster. 

(1)  Atblbopterus  longiceps,  n.Hp. 

9. — Length  4*5  mm.  Very  elongate,  black  ami  shining;  heail 
anteriorly  dnely  alutaceouH,  metathorax  delicately  Mhagn^ned; 
tibia*  ferruginous,  tarsi  yellowish  ;  antenns*,  except  the  Hcape 
liasally,  with  the  first  four  or  five  joinUof  the  fiagellum,  yellowisli; 
Mmpe  basally  and  the  other  joints  fuscous  or  dark  brown.  WingH, 
except  the  basal  third  which  is  hyaline,  are  fuscous;  subcostal 
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vein — the  only  vein  present — brown.  Head  large,  oblong  and 
slightly  wider  than  the  elongate  thorax,  nearly  thrice  as  long  as 
wide,  the  sides  being  parallel.  Thorax  about  once  and  one-half 
as  long  as  the  head,  rounded  anteriorly  and  slightly  narrowed 
posteriorly,  metathorax  about  as  long  as  scutellum,  mesonotum 
and  pronotum  united.  Abdomen  conic-ovate,  as  long  as  the  head 
and  thorax  united  and  much  wider  than  the  thorax,  with  the 
apical  margins  of  dorsal  segments  2-4  slightly  sinuate  medially. 

2V/>«— No.  4870,  U.S.N.M. 

Hah. — Rose  Bay,  near  Sydney,  N.S.W. 

Described  from  four  $  specimens,  bred  by  Mr.  Froggatt, 
March  6,  1892,  from  "hollow  stem  of  Acacia  discolor,^'  The 
species  will  be  found  to  be  parasitic  on  some  wood-boring  coleop- 
terous larva  inhabiting  the  stem. 

Genus   S  i  e  r  o  l  a,  Cameron. 
(2)  Sierola  antipoda,  n.sp. 

9. — Length  1*5  to  1*8  mm.  Black,  shining;  scape  brovm, 
flagellum  yellowish,  shading  off  into  brown  at  tip ;  legs  dark 
brownish -piceous,  all  trochanters,  anterior  and  middle  tibiie,  tips 
of  hind  tibiie  and  all  tarsi  yellowish;  wings  hyaline,  subcostal 
vein,  prostigma  and  stigma  brown,  the  other  veins  pallid  :  one 
closed  fliscal  eel!  atid  a  closed  riifirrrinal  cell. 
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(3)  SiBSOLA  Wkbstbri,  n.8p. 

9* — Length  2*4  mm.  Black;  all  tibiae  and  tarsi  rufo-testaceous; 
wings  hyaline,  teg^be,  parastigma  and  stigma  pioeous-black;  veins 
brownish-yellow. 

Head  and  thorax  above  finely  coriaceous,  the  former  with  a 
few  minute  punctures  scattered  over  its  surface.  Antenna?  black, 
except  joints  2-5,  the  first  joint  or  the  scape  subglobose,  the 
others  small,  moniliform. 

Type—ljfo.  4872,  U.S.N.M. 

Hab.—^ew  South  Wales  (received  from  Prof.  F.  M.  Webster). 

Siiperfkmily  tL— CTNIPOIDEA  : 

Family  Iviii.— FIGITID^. 

Bub&mUy  iii.— AHACHASIVJE. 

Genus  Anacuaris,  Dalman. 

(4)  Anacharis  zealandica,  n.sp. 

9-— Lengtli  1*6  mm.  Polished  black;  antenmc,  except  first 
two  joints  and  base  of  the  third,  and  legs,  except  coxte,  tro- 
chanters and  most  of  femora,  dark  honey-yellow;  wings  hyaline, 
venation  dark  brown. 

Head  and  thorax  clothed  with  a  sparse,  silvery  white  pubes- 
cence, danM  on  metapleura ;  first  joint  of  flagellum  the  longest, 
being  as  long  as  the  scape  and  the  pedicel  united;  parapsidal 
furrows  distinet,  crenate ;  scutellum  with  two  large  oblique  foveic 
at  base,  its  disc  coarsely  reticulate  ;  the  roesopleura  anteriorly 
finely  shagreened,  the  mesepipleura  being  perpendicularly  acicu- 
lated;  metathorax  rugose.  Abdomen  longly  pctiolate,  the  petiole 
smooth  and  as  long  as  the  hind  femur,  Ixxiy  ovate,  subcompresHPil 
and  highly  polished. 

TV/w— No.  4873,  U.8.N.M. 

Hob  —New  Zealand  {A.  Koebele,  collector). 

(5)  Ahaobaris  australibnsis,  n.Hp. 

^. — Length  1*8  mfli.  Agrees  closely  with  A.  zealandica,  except 
as  followt :— The  antenme  from  the  apex  of  the  second  joint  and 


330      NBW  ZEALAND  AND  AUSTRALIAN  PARASITIC  HYMKNOPTBRA, 

beneath  are  entii'ely  brownish-yellow ;  the  legs,  except  the  coxie 
and  the  hind  trochanters,  above  are  brownish-yellow;  wings 
hyaline,  the  venation  light  brown;  while  the  petiole  of  tiie 
abdomen  is  shorter,  being  only  about  four-fifths  the  length  of  the 
hind  femur. 

2V/X5-NO.  4874,  U.S.N.M. 

Hah, — Australia  (A.  Koebele,  collector). 

Sabfamily  y.— EUCOELHTJE. 
Genus  Trybliographa,  Forster. 

(6)  Trybliographa  australibnsis,  n.sp. 

$. — Length  3  mm.  Polished  black;  antennae,  except  first 
joint,  and  legs,  including  all  coxse,  red;  scape  obfuscated;  wings 
hyaline,  with  a  brownish-red  cloud  enclosing  the  whole  of  the 
marginal  cell  and  a  fainter  cloud  beneath  it  as  far  as  to  the  basal 
vein. 

Antennao  gradually  incrassated  toward  apex;  pedicel  oval, 
first  joint  of  flagellum  clavate,  the  following  gradually  decreasing 
in  length,  the  first  being  the  longest,  about  thrice  as  long  as 
thick  at  apex,  the  joints  from  the  fifth  oval-moniliform. 
Scutellum  with  two  large  deep  fovete  at  base,  separated  from 
each  other  only  by  a  delicate  carina,  the  cup  broadly  oval,  with 
a  deep  fovea  posteriorly,  the  sides  below  the  cup  and  posteriorly 
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antennae,  except  towards  apex  from  fifth  joint,  and  legs,  including 
coxe,  yellow;  antennie  from  fifth  joint  brown;  wings  hyaline, 
ciliate,  veins  brown. 

First  joint  of  flagellum  longest,  a  little  more  than  four  times  as 
long  as  thick,  second  a  little  shorter,  being  only  about  four  times 
as  long  as  thick,  joints  beyond  to  the  fifth  imperceptibly 
shortening,  the  following  slightly  thicker  and  subequal.  Meta- 
thorax  sparsely  pubescent  with  two  parallel  carinas  down  the 
middle. 

TVpe— No  4876,  U.S.N.M. 

Hah. — Australia  (A.  Koebele,  collector). 

Snperfiunily  vii.-CHALCIDOID£A. 
FamUy  Ixi.— TORYMID^. 

SQbfkmily  ii.-TOBTMIVJE. 
Genus  T  o  R  y  m  u  s,  Dalman. 

(8)   TORYMUS    EUCALYPTI,  n.sp. 

9. — Length  2*8  to  3  mm.;  ovipositor  as  long  as  body.  Gold- 
green  with  cupreous  reflections;  head  in  front  and  mesopleura 
blue-green;  mandibles  rufous;  palpi  white;  antennae  brown-black, 
Hcape  and  pedicel  aeneous;  tegulae  and  legs,  except  coxae  and  the 
liind  femora  which  are  metallic  green,  pale  yellowish,  tibial  spurs 
and  tarsi  white;  wings  hyaline,  stigma  and  marginal  vein  brown. 

Head  shagreened  and  punctate,  ocelli  red;  thorax  aliove 
transversely  wrinkled  or  striate,  with  some  sparse  punctures 
scattered  o\er  its  surface;  metathorax  smooth,  with  some  short 
lineations  at  extreme  base  just  l>ack  of  scutelluni;  mesopleura 
smooth,  impunctate,  except  some  delicate  lines  on  anterior 
margin;  hind  coxie  large,  coarsely  reticulated. 

(J. — Length  2  to  2  5  mm.  Agrees  well  with  the  female 
except  in  the  usual  sexual  differences,  and  in  having  sometimes  a 
brownish  or  metallic  band  on  the  anterior  and  middle  femora, 
the  extreme  base  of  the  scape  being  yellowish,  while  the  flagellum 
is  stouter,  with  the  joints  a  little  wider  than  long. 
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Type—^0,  4877,  U.S.N.M. 
^a6.— Sydney,  N.S.W. 

Described  from  3  9  and  5  $  specimens  bred  by  Mr.  Froggatt 
from  "a  soft  red  gall  on  Eucalyptus" 

Subfamily  iy.^-MEaASTiaUHJE. 
Genus  Meoastigmus,  Dalman. 
(9)  Megastiomus  Iambnus,  Walker. 

1839.  Walk.  Monogr.  Chalcid.  ii.  p.  6. 

Ilab, — Sydney,  N.S.  Wales.  Of  this  species  Mr.  Froggatt  has 
sent  1  9,  bred  from  galls  of  BrachynceHa  pileata,  and  4  9  speci- 
mens bred  from  a  globular  gall  on  Eucalyptus,  The  latter  are 
considerably  larger  than  the  dimensions  of  the  species  as  given  by 
Walker,  but  otherwise  seem  to  agree  well  with  his  description, 
and  with  the  smaller  form  bred  from  B.  pileata, 

(10)  Mbgastigmus  asteri,  n.sp. 

9.  — Length  3  to  4  mm. ;  ovipositor  as  long  as  body.  Brownish- 
yellow,  smooth  and  shining,  except  some  delicate  transverse  striip 
on  vertex  of  head,  on  mesonotum  and  within  the  femoral  impres- 
sion on  the  mesopleura;  body  clothed  with  some  sparse  black  and 
white  hairs,  metapleura  with  long,  white  hairs;  sutures  of  scutellum 
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Type^So.  4878,  U.S.N.M. 

//ab— Sydney,  N.S.W. 

HoMi  — Dipt.  Described  from  3  9  &n<i  2  $  specimens,  bred  by 
Mr.  Froggatt  from  a  dipterous  gall  on  Snowbush  (Aster 
ratnufomiit), 

(11)  Mbgastiomus  BRACHT8CKLIDI8,  n.sp. 

9  — Length  2  mm.  Black  or  dark  brown,  ovipositor  a  little 
shortf^r  than  body;  orbits  broadly,  lower  part  of  face,  pronotam, 
lateral  lobes  of  mesoaotum,  and  sometimes  middle  lol)e,  axillie,  a 
narrow  transverse  line  back  of  scutellum,  mouth  parts,  except 
teeth  of  mandibles,  and  legs,  except  hind  coxa;«  pale  yellowish. 
AUlomen  paler  beneath  and  at  apex.  Antennie  brown,  scape 
pale  lieneath,  flagellum  subclavate,  first  joint  of  f  unicle  about  once 
and  one-half  as  long  as  thick,  following  joints  gradually  shortening, 
seventh  a  little  wider  tlian  long.  Wings  hyaline,  stigma  and 
reins  brown.  Vertex  of  head  and  mesonotum  delicately  trans- 
versely striate,  scutellum  and  metanotum  delicately  shagreened. 

^. — length  1*8  mm.  Black,  shining;  orbits  and  face  below 
aiitennie,  a  transverse  band  on  hind  margin  of  pronotum,  lateral 
lobes  of  mesonotum  ptisteriorly,  axillse  along  their  inner  suture, 
extreme  tip  of  abdomen,  and  legs,  except  hind  coxw,  all  yellowish. 
Anteniue  brown,  joints  of  funicle  scarcely  longer  than  wide  ; 
wings  hyaline,  stigma  and  veins  brown-black. 

Ty/M-No.  4879,  U.S.N.M. 

//rtA.— Sydney,  N.S.W. 

///wrf  — Rhynch. :  BrachyitceUH  crUjm,  Olliff  (Froggatt).  De- 
scriljed  from  2  9  and  2  $  specimens. 

Family  Ixii.— CHALCIDIDi?5. 

SmMunUy  U.--CHALCIDIVJE. 

(>enus  Haltichklla,  Spinola. 

(12)  Haltichilla  bicolor,  n.sp. 

9. — Length  3*5  mm.  Head  and  thorax  black,  closely  punctate, 
and  clothed  with  a  Rparse,  silvery  white  pubescence;  scape,  legs 
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and  abdomen  ferruginous  ;    fiagellum  long,  filiform,  cylindrical 
throughout,  black. 

Head  concave  anteriorly,  vertex  transversely  acute,  anterior 
depression  bounded  by  a  delicate  carina,  the  same  extending 
across  vertex  and  separating  front  ocellus  from  lateral  ocelli. 
Wings  hyaline,  venation  brown,  postmarginal  vein  acute,  longer 
than  stigmal  vein.  Hind  femora  much  swollen  and  armed  with 
numerous  minute  black  teeth.  Abdomen  pointed,  ovate,  o\i- 
positor  subexserted. 

7V/>c— No.  4880,  U.S.N.M. 

Hah. — Australia  (A.  Koebele,  collector). 

Genus  Encyrtockphalus,  Ashmead,  n.g. 

(13)  Encyrtocephalus  simplicipbs,  n.8p. 

^J. — Length  2-2  mm.  Robust,  ferruginous ;  head  anteriorly 
shagreened;  thorax  above,  including  scutellum,  closely,  rugulosely 
punctate;  club  of  antennse  white;  scape  and  pedicel  yellowish, 
funicle  dark  brown;  abdomen  rufo-piceous,  obfuscated  at  apex; 
wings  hyaline,  with  a  large  discoidal  fuscous  cloud  extending 
across  wings  below  marginal  and  stigmal  veins,  the  cloud  having, 
however,  a  clear  space  just  beneath  marginal  vein. 
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femora  much  swollen  bat  onamied,  without  teeth  or  serrations; 
abdomen  small,  oval,  subdepressed. 
7V/W— No.  4881,  U.S.N.M. 
^a6.— Australia  (A,  Koebele,  collectors- 
Family  IxiiL— EURYTOMID^. 
Genus  Systole,  Walker. 
(14)  Systole  koebelei.  n.sp. 

$. — Length  2*5  mm.  Robust,  brownish-yellow  and  sparsely 
pubescent ;  stemmaticum,  occiput,  pedicel  of  antenniv,  except 
narrowly  at  apex,  anterior  margin  of  me^onotum  and  sutures 
dividing  sclerites  of  thorax  black.  Winiss  hyaline,  puljescent, 
veins  brown,  subcostal  vein  interrupted  by  a  white  bulla  at  its 
junction  with  marginal  vein;  marginal  and  postmarginal  veins 
about  equal,  longer  than  stigmal.  llead  viewed  from  above  sub- 
globose,  with  the  scrobes  deep  and  extending  nearly  to  front 
<joellus;  pedicel  obconical,  twice  and  one-half  longer  than  thick 
at  apex;  flagellom  clavate,  first  throe  joints  very  small,  together 
shorter  than  pedicel,  and  very  much  narrower,  moniliform,  joints 
beyond  widening  and  wider  than  long.  Thorax  nigulose.  except 
black  anterior  portion  of  mesonotum  which  is  smf>other  but  with 
i ielicate,  traosvene  aciculat ions.  Abdomen  oval,  fi nely  coriaceous 
and  sparsely  pabeaoent^  segments  aft4fr  second  sub(H|ual  in  length. 

ry/»c— No.  4882,  U.S.N.M. 

ffab, — Australia  (A.  Koebele,  collector). 

Genus  Eukytoma,  lUiger. 
(15)  Ecrytoma  australiexsis,  n.sp. 

9. — Length  2*4  mm.  Black  and  similar  in  structure  to  E. 
Mtudiom^  Say,  clothed  with  a  sparse,  white  pubetMrence.  Antenna* 
wholly  black;  tegula,  tips  of  femora,  tibiae,  except  a  subfuscous 
median  blotch  outiwardly^  and  all  tarsi  honey-yellow.  Pedicel 
fMBall,  oboonic,  rery  little  longer  than  thick  and  smaller  than  first 
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joint  of  funicle;  funicle  5-jointed,  joints  nearly  equal  in  size,  sub- 
moniliform;  club  3-jointed,  as  long  as  last  three  joints  of  funicle 
united.  Wings  hyaline,  venation  brown,  subcostal  vein  yellowish 
towards  base.  Hind  coxae  outwardly  towards  base  shagreened. 
Abdomen  conic-ovate,  smooth  and  polished,  except  the  short 
petiole,  which  is  rather  coarsely  shagreened;  fourth  dorsal  segment 
longer  than  second  and  third  united. 

Type—Ylo.  4883,  U.S.N.M. 

Hob. — Australia  (A.  Koebele,  collector). 

(16)   EURYTOMA    KUCALYPTI,  n.sp. 

$. — Length  2*6  to  3  mm.  Black;  anterior  angles  of  pronotum, 
as  seen  from  side,  with  a  yellowish  spot,  seen  from  above, 
invisible;  antennse,  except  apex  of  scape  and  base  of  pedicel 
which  are  black,  mandibles,  tegulae,  and  legs,  except  hind  coxae 
and  middle  of  hind  femora,  ferruginous  or  brownish-yellow; 
wings  hyaline,  costal  vein  yellow,  marginal,  stigmal  and  post- 
marginal  veins  brown- black,  the  latter  subpetiolate,  ending  in  a 
large  rounded  stigma  with  an  uncus. 

Vertex  of  head  and  thorax  above  clothed  with  a  rufous 
pul>e8cence,  that  on  the  face,  sides  of  thorax  and  metapleura 
white  or  silvery- white. 

Funicle  5-jointed,  joints  fluted  and  a  little  wider  than  long. 
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thick,  l>asal  part  of  the  following  being  quadrate  or  nearly  so; 
alxlomen  with  petiole  four  times  as  long  as  thick,  shagreened,  and 
with  a  gixx>ved  line  down  centre:  body  subglobose,  segments 
Hubequal:  hind  coxie  opaque,  coriaceous. 

Ti/p^-^So.  4884,  U.S.N.M. 

//a/,._Uralla,  X.S.W. 

Describe<l  from  several  specimens  bred  by  Mr.  Froggatt,  from 
galls  on  Eticalypi^u, 

(17)    EURYTOMA    BINOTATA,    n.sp. 

9. — Length  3*5  to  5  mm.  Black,  clothed  with  a  whitish 
pu1)e8cence;  pronotum  with  two  oblong  oval  yellow  spots,  one  on 
each  anterior  angle,  and  both  distinctly  visible  from  above; 
Hcape  of  antennae,  pedicel  at  apex,  and  legs,  except  coxae  and  a 
blotch  on  middle  of  femora  above,  pale  ferruginous;  rest  of 
antenne  and  coxae  black.  Wings  hyaline,  venation  brown, 
marginal  vein  a  little  longer  than  postmarginal,  stigmal  vein 
normal,  very  nearly  as  long  as  postmarginal. 

Head  and  thorax  closely  umbilicately  punctate;  funicle  joints 
a  little  longer  than  thick;  abdomen  conic-ovate,  sul>sessile,  a 
little  longer  than  head  and  thorax  united,  acutely  pointed  at  apex, 
sides  of  segments  4-7  ciliate  with  white  hairs,  fourth  segment 
;ind  Ijeyond  very  delicately  shagreened  at  sides. 

Ttjpe--yio  4885,  U.S.N.M. 

Hah, — Sydney,  N.S.W.  **  Bred  from  galls  on  the  turpentine 
tree"  (Froggatt). 

Family  Ixir.— PERILAMPID^. 

Family  Ixv.-  EUCHARIDiE. 

Genus  M  b  t  a  r.  b  a,  Kirby. 

(18)  Mktagea  Kirbyi,  n  sp. 

9.  —  length  4  mm.     Aeneous-black,  tinged  with  blue  or  purplish 
in  certain  lights.     Head  and  thorax,  except  discs  of  parapsidos 
which  are  smooth  and  aeneous,  coarsely  rugose.     Legs  brownish- 
22 
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yellow,  femora,  except  at  tips,  dark  brown,  hind  cox«  black,  hind 
tibise,  except  tips,  fuscous.  Wings  hyaline,  venation  brown. 
Flagellar  joints,  except  first,  subiuoniliform,  not  or  very  little 
longer  than  thick;  first  joint  of  flagellum  as  long  as  2  and  3 
united.  Abdomen  aeneous-black,  petiole  about  four  times  as  long 
as  thick,  smooth  and  impunctate. 

7Vp«— No.  4886,  U.S.N.M. 

Hah. — Australia,  Gosford  (A.  Koebele,  collector). 

(19)    MeTAGEA    RUF1VENTRI8,  n.Sp. 

9. — Length  9  mm.  Head  and  thorax  bright  metallic  green, 
coarsely  rugose;  mouth  parts,  scape,  pedicel  and  legs,  except  cozv, 
yellow;  abdomen,  except  petiole,  second  segment  at  base  above 
and  hypopygium  wholly  rufous;  flagellum  and  second  abdominal 
.segment  at  base  above  black,  petiole  purplish;  wings  subfuscous, 
hyaline  at  base. 

Flagellar  joints  1  to  6  all  longer  than  thick,  terminal  joints 
alone  moniliform;  first  three  or  four  joints  elongate,  but  gradually 
shortening,  first  about  five  times  as  long  as  thick  at  apex,  fourth 
less  than  two-thirds  length  of  first,  the  others  still  shorter,  7th 
and  8th  submoniliform.  Abdomen,  except  as  noted,  red,  petiole 
about  four  times  as  long  as  thick,  finely  microscopically  punctate 
above. 

7V/>r'-Nij.  4887.  U.8.N.M. 


flageilum  sabdjiTaMu  ffpmrmh  pabeROBiiL.  fnnick-  jtiint^  iiuuff!!  uban 
thick.  Thorax  vix^  pazv^d&l farrcvwf  dificiiici.  cuiare.:  BUT^ej-itirlT 
abrnptlj  tmnnHip.  ilie  priiuiirum  ii(»i  ueiixr  visihif  frdis  &ih>^y 
except  sligfatij  at  la:tenL]  miirlef' :  HnutfiUuiu  imt^..  axilia  widehr 
separated.  Ije^vf^krr^  ocjxft,esoepi  ai  iiipi^iDf Lalbc:  i3^K!hauT«rK, 
tai>i  and  tegalc  T«IknritiL-m-limt  Win^;)^  iiTiLiiuft.  marrmik^  jhiki- 
marsina]  and  gtigwit«.1  -reisf  HgniT  tiri.»wii.  LtH*  maririiiai  '^fiij  bedm; 
\«*ry  loQgy  full  J  faBr-£ftiM>  km^lib  uf  Kut*o<»Kta]  TfdxL.  jK»KtmarpziaJ 
vein  abcHit  half  kntsth  of  marpual  Ktipnal  a  irCLk*  Khiin<e!r  ihan 
marginal  and  »«*dTt>g  is  a  rt<iuid€<i  kni»tj.  Atnj^im^Zi  cHtnicalhr 
eli>n^ate  and  ahcmt  cse-third  longer  tiban  head  and  ihcirax  unitod. 

^. — Length  1*8  mm.  Bine  i<o  tilmtikHzmien :  flagellizmi  Iccxg, 
filiform,  joints  iDore  than  twioe  a«  lon^  a*>  liiick,  £rsi  and  s^^ind 
fullv  thrioe  as  long  ais  thick:  k^gK  exoe^it  middk  and  hind  cxixjr. 
whoUj  jreUov:  abdoBten  i^bkxic.  dej4^m«i€d.  and  ««carcie]T  a^  jcau; 
as  thorax. 

r^pc— Na  «88,  U.S.N.M. 

IIab,Sjdney,  X.S.W. 

//««« — Dipt:  Cfrid0nmyuM /mm^/Mi  (W   W.  Fr.>i^::att  i. 

FamOj  Ix^iL-CLEONYMID-lL 

SaMkJBily  L -CHALCXDECTIXJE. 

Genus  Ststolomorpha,  Ashmead,  n  *;. 

(21)  Ststolomorpha  thyriik»ptkryc;is,  n.sp. 

9. — Length  1-8  to  2  mm.  Black,  shining;  tlagellum  hiMwn; 
KUtures  of  trochanters,  tips  of  femora  and  all  tihi»  ami  tarsi 
yellowish-white;  wings  hyaline,  \enation  brown. 

Head  transverse,  a  little  wider  than  thorax.  aU>ut  thriiv  a> 
wide  as  thick  antero-posteriorly,  Kcn>bes  delicately  impresstni  but 
distinct;  ocelli  3,  arranged  in  an  obtuse  triangle,  lateral  ikvIH  a 
little  wider  from  each  other  than  to  front  ocellus,  surface  of  head 
<ilstinctly  coriaoeous.  Antennas  short,  flagellum  olavato,  [HHiia^l 
short,  oboonical,  a  little  longer  than  thick  and  much  larger  than 
firnt   two  joints  of  fnnicle;    funicle  joints    short,   wider   than 
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long,  all  gradually  widening  to  club.  Thorax  in  shape  similar  to 
the  Eurytoniid  genus  Systole,  Walker,  parapsidal  furrows  distinct, 
entire,  mesonotum  delicately  transversely  aciculate;  scutellum 
coriaceous,  axilla;  meeting  at  their  inner  basal  angles;  metathorax 
sEort,  abrupt,  smooth,  with  small,  rounded  spiracles.  Wings 
hyaline,  with  a  faint  discoidal  cloud,  venation  brown,  marginal 
and  postmarginal  veins  about  equal,  one-third  the  length  of  sub- 
costal vein,  stigmal  vein  a  little  shorter  than  marginal,  gently 
curved  and  ending  in  a  small  knob.  Abdomen  subglobose,  sub- 
compressed  beneath  and  subsessile,  not  longer  than  thorax,  second 
segment  (or  first  body-segment)  nearly  twice  length  of  third,  the 
following  subequal.  Hind  femora  somewhat  swollen,  with  a 
slight  tootli  beneath  before  apex. 

Type—^o.  4889,  U  S.N.M. 

Hah. — Adelaide,  S.  Australia. 

Host. — Lepid.  :  Thyridopteryx  sp.,  on  Eucalyptus  sp.  Bred 
Oct.  22,  1886,  by  A.  Koebele. 

Genus  Aoamerion,  Haliday. 

(22)  Agamerion  coeruleiventris,  n.sp. 

$. — Len&rth  3*8  mm.  Robust,  metallic  blue-green,  thorax 
above  bronzed-green;  face  from  front  ocellus,  thorax  at  sides  and 
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Sabfkmily  U.— CLEONTMINJE. 
Genus  Thaumasura,  Westwood. 

(23)   TUAUMASURA    TKRKBRATOK,  Westwood. 

A  siugle  specimen  of  this  remarkal>le  and  rare  species  is 
laMled  **No.  125,  South  AustraHa  "  (W.  W.  Froggatt). 

(24)  Thaumasura  rubrofemoralls,  n.sp. 

J.  —Length  10  mm.;  to  tip  of  ovipositor  14  5  to  15  mm.  Head 
and  thorax  metallic  bronzed-green,  tinged  with  blue,  and  clothed 
with  a  whitish  pubescence;  abdomen  alx)ve  blue,  beneath  bronzed, 
segments  bearded  with  white  hairs  at  sides;  flagellum  brown; 
coxffi  metallic  blue-green,  all  femora  red,  rest  of  legs  fuscous  or 
brown-black.     Wings  hyaline,  venation  brown. 

ry^M— No.  4891,  U.S.N.M. 

//oA.— Sydney,  N.S.W.  (W.  W.  Froggatt). 

Oenus  D I  N  o  (7  R  A,  Ashmead,  n.g. 

(25)    DiNOURA    ADRIVBNTRIS,  n.sp. 

9. — Length  4*8  mm.  ;  to  tip  of  ovipositor  nearly  7  mm. 
Hear]  bloish  or  blue-green,  with  a  metallic  green  spot  on  vertex 
enclosing  ocelli;  thorax  above  metallic  green,  at  sides  and  beneath, 
with  metathorax,  blue  or  blue-green;  femora,  except  tips,  aeneous- 
black,  anterior  pair  more  or  less  bluish;  rest  of  legs  pale  yellowish, 
hind  tibitt  obfuscated  medially.  Wings  hyaline,  venation  dark 
brown.  Abdomen  gold-green  and  terminating  in  a  prominent 
ovipositor  which  is  dilated  into  three  broad  leaf-like  expansions, 
like  a  propeller  in  a  naphtha  launch. 

^. — Length  3*6  mm.  Antenna,^  9-jointed,  tlagelluiii  tilifurni, 
clothed  with  a  short,  dense,  felt-like  pubescence,  joints  longer 
than  thick;  all  legs  aemH>us-black,  with  white  tarsi;  alxlomen 
oblong-oval,  bronxed-black,  metallic  gret*nish  alK>ve  towards  haae. 

r///M   -No.  4892,  U.8.N.M. 

//rtA.— Sydney,  N.S.W.  Bred  by  Mr,  Froggatt  from  galls  of 
HnuJiymxlis  pileaia. 
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(26)    DiNOURA   CYANEA,  n.sp. 

9. — Leugth  5  niDi.;  to  tip  of  ovipositor  10  mm.  Head  and 
thorax  blue,  with  a  metallic  green  tinge  on  thorax  above;  basal 
half  of  abdomen  yellowish;  anterior  and  middle  tibie,  hind  tibi« 
along  outer  face  and  all  tarsi  ivory  white  Wings  hyaline,  as  in 
previous  species. 

TV/w— No.  4893,  U.S.N.  M. 

//a^._Wellington,  N.S.W.  Bred  Aug.  20,  1891,  by  Mr. 
Frogg^tt,  from  Brachyscelis  ovicola^  Schr. 

Family  Ixviii.— ENCYRTID^. 

Sub&mUy  i.— EUFELMIVJE. 
Genus  Eupelmus,  Dalman. 
(27)  Eupelmus  antipoda,  n.sp. 

J. — licngth  3  mm.  Head  metallic  green,  thorax  bottle-blue 
niesopleura  with  a  greenish  tinge ;  abdomen  aeneous-black,  ovi- 
positor prominent,  yellow  for  two-thirds  its  length;  wings  fuscous, 
except  at  basal  third  which  is  hyaline  ;  all  coxae  metallic  green ; 
sutures  of  trochanters,  tips  of  tibiee  and  tarsi  yellowish-white, 
rest  of  legs  aeneous-black. 

Type-  No.  4894,  U.S.N.M. 


n-  wnj;iAa  ^  a^oolaji.  2tiS 


veins  longer  tkaa  mmr^amL    Or^tosiiiar  fthom  the  kouftii  ctf 
joiiit  of  faind  tftni,  dhftf^  broad. 
Type-So,  «».  r.S.S.lL 

/f«&. — Anstimlia  (JL.  Koeiiele.  cxiIkicuirL 

FunilT  box.  -Pr£BiC»MJLLID.£. 


G«Ollft    BftACMTtCZLlDlFHAGA.    AiihlDMtfL  n^. 
<29>   BSACHTBdUmrHACA   FLATA,    H.^ 

9. — LaogUi  1  -2  to  1  '4  mm.  TetQow,  sukmL,  impaDcttOie,  or  at 
most  with  the  sufaoe  feeUj  aUntaooovs ;  eves  and  ocelli  bladw ; 
ooeipat,  proooCimi  00  antmor  £aoe^  a  Kpoit  on  mkidla  lobe  c£ 
meaonotum,  a  %po€  00  inner  an^le  of  lateral  lobe&,  a  large  spot  on 
liisc  of  ^cat^llnm,  «iitiire<i  sorronnding  eimtelliim  and  mctathorax 
brown-black:  abdomen  abc»ve,  except  ba^  segment,  dnstj  iv 
browniidi.  WingK  hyaline,  venation  dark  brown:  marginal  and 
]i09tmarginal  vein«  about  equal,  one-third  length  of  snbcostJil 
vein:  utigmal  vein  a  little  shorter  than  marginal,  terminating  in 
a  roafided  knob  with  an  uncus.  Antenme  short,  flagellum 
rlavate,  pedied  ^tout,  obccmical.  about  twice  as  long  as  thick  at 
apex  and  vefj  much  longer  and  stouter  than  first  three  or  four 
f nnicle  joints  united :  first  joint  of  funicle  verr  small,  abi>ut  as 
long  as  thick,  second  aUo  small,  a  little  wider  than  long,  the 
following  gradoallj  increasing  in  size  aud  width  and  all  wider 
than  long. 

Type -So.  4898.  U.S.N.M. 

/lab. — Sydney,  N.8  W.  Bred  by  Mr.  Froggatt  from  Bmchy 
MiT^liM  pUeaia, 

C^enua  Tsrobiklla,  Ashmead,  n.g. 

(30)  Tbbobiklla  flavifrons,  nsp. 

9. — Length  2*8  mm.  Mostly  black,  polished  and  impunctAt4>: 
head  on  vertex  and  posteriorly  including  temples  black;  fa^^ 
lielow    front   ocellos,   cheeks,    mandibles,    palpi,   antenna)    and 
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tegulie  brownish-yellow;  thorax  and  abdomen  entirely  black;  legs, 
except  coxae  which  are  dark  fuscous,  yellow.  Wings  hyaline, 
venation  brown,  postmarginal  vein  one-half  longer  than  marginal, 
stigmal  vein  slightly  longer  than  marginal  .but  scarcely  so  lonjjf 
as  postmarginal,  subclavate,  with  an  uncus  at  apex.  Head  trans- 
verse, a  little  more  than  thrice  wider  than  long,  face  above 
insertion  of  antennae  subconvex,  ocelli  arranged  in  an  obtuse 
triangle.  Antemiie  inserted  on,  or  near,  middle  of  face,  sc-ape 
rather  short,  subcom pressed,  pedicel  subglobose,  joints  of  f unicle 
short,  wider  than  long,  outer  apical  angles  acute. 

Thorax  with  distinct,  entire  parapsidal  furrows,  mctathorax 
very  short,  abrupt  and  smooth  medially,  mesopleural  ridges 
clasely  punctate  or  rugulose,  spiracles  small,  rounded.  Abdomen 
as  seen  from  above  broadly  oval,  shorter  than  thorax,  dorsum 
Hat,  beneath  convex,  first  dorsal  segment  occupying  nearly  half 
the  whole  surface,  the  following  segments  short,  subequal. 

Type—^o.  4897,  U.8.N.M. 

Hah. — Sydney,  N.S.W.  Bred  by  Mr.  Froggatt,  from  a  lumpy 
gall  on  a  Eucidyphis  twig. 

Genus  Coelocyba,  Ashmead,  n.g. 
(31)  Coelocyba  nigrocincta,  n.sp. 


not  abmpc  a»i  4iBi;«ich.  J-rar  ▼-lur*  vni  ^ni*  i*t«nmryjii.l 
vrin  ^enr  Ions;  maca  jimrw  Tmia  murr mi« .  rCipm..  ^tux  wrs* 
]«>n2.  loQzer  ihsiB  mrxziik.  lac  ^^ull  *uijrrr<r  ^iu«i  yi^iomMr^iiA.. 
Abd*XDefi  «!aidl^,  •SfASZii-'i^-kSK,  h.  i::zi^  *\fm**rrAiiJ.   wui  tot:  ~:ii.ri-x 


bj  Mr.  Frogj^fttt  frotD  liie  p<EpA  i^  /"ij  »-*-    '-^tru^vM^. 


GensA  Ophsl\>sia.  Ri>^^ . 
(33;  OrHELOsiA  csavfokdi.  Kii«y. 

^<i6.«-8nliieTf  N.S.W.  Twelve  J  ^f•*lL■iInr•n'^,  br\>i  by  Mr. 
FroggmU  froai  the  adnlt  feoia]«f  *A  Ir*ryt  ^wr^-A'fvri. 

GBVC^  TOMOCBBA,    Uow&rd. 
(34 >  ToHOCKRA  CALiroKXiCA,  Howanl. 
(Syn.  Jiomniia  Utt^vreirtp*,  Cam.) 

7/06. — Califomia;  Hawaiiao  Islands. 

AspeciiBeii  of  this  (ipecies  in  in  the  National  Mus««uiu,  ivllei'leii 
in  Australia  by  A.  Koebele.  The  species  is  parasitic  on  Ij^canium 
olenty  \mt  has  not  before  been  reported  from  Australia. 
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Family  Ixx.— ELASMIDiE. 

Genus  Euryischia,  Riley  &  Howard. 

(35)  EuRTiscHiA  LBSTOPHONi,  Riley  &  Howard. 

Hob. — Sydney.  Ten  specimens,  bred  by  Mr.  Froggatt  from 
Icerya  ro8(B,  on  Grevillea  sp. 

Family  Ixxi.-EULOPHIDuE. 

SnbfamUy  ti— APH£LniIH£. 

Genus  Ptbroptrix,  Westwood. 

(36)  Ptrroptrix  maskelli,  n.sp. 

9* — Length  0*60  mm.  Black,  shining;  antennie  and  tegube 
light  brown;  tips  of  all  femora,  or  knees,  anterior  tibiae,  except 
in  front,  extreme  tips  of  middle  and  hind  tibie,  and  all  tarsi, 
except  last  joint,  snow-white.  Wings  hyaline,  ciliate,  veins  light 
brown. 

(J. — Length  about  0*54  mm.  Yellow;  legs  ivory-white;  eyes 
purplish-brown;  a  spot  on  pronotum  anteriorly  and  a  minute  dot 
on  hind  angles,  two  spots  on  disc  of  mesonotum,  a  spot  on  each 
parapside,  and  the  metanotum  black ;  abdomen  with  dorsal  seg- 
ments  narrowly  banded  with  brown. 
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dorsal  abdominal  segments  3,  4,  and  more  or  less  of  5,  black  or 
brown-black;  first  dorsal  segment  sometimes  also  dusky  or  slightly 
obfuscated;  flagellum  light  brownish,  pubescent.  Wings  hyaline, 
venation  pale,  nearly  hyaline.  Abdomen  ovate.  Legs  pale 
yellowish,  tibi«  and  tarsi  whitish. 

(J. — Length  about  0*6  mm.  Polished  black,  head  anteriorly 
brown;  legs,  except  coxie,  yellowish-white. 

7'ype— No.  4900,  U.S.N.M. 

Hab. — Homsby,  near  Sydney,  N.S.W. 

Described  from  many  specimens,  bred  by  Mr.  Froggatt  from  **a 
small  shot  gall  on  EuccUi/ptus." 

Snbfkmily  iv.  — ELACHISTIN JE. 
Genus   Euplbctrus,  Westwood. 

(38)    EUPLBCTRUS   AU8TRALIBN8I8,  H.sp. 

9. — Length  3  mm.  Head  and  thorax  black,  clothed  with  long 
white  hairs;  antexuue  light  brownish;  legs,  except  hind  coxse,  and 
abdomen,  extreme  tip  above,  peach-yellow,  trochanters  ivory- 
white,  hind  coxa)  black,  polished. 

Pronotum  rather  coarsely  confluently  punctate,  middle  and 
lateral  lobes  of  mesonotum  with  sparse  moderately  large  punctures 
anteriorly  but  posteriorly  smooth,  scutellum  feebly  shagreened. 

Type-So,  4901,  U.S.N.M. 

Ilait, — Australia  (A.  Koel>ele,  collector). 

SnbfiunUy  v.— EULOPHIVJE. 

Genus  Diaulomorpha,  AHhiiiea<l,  n.g. 

(39)  Diaulomorpha  australibnsis,  n.Hp. 

9. — I^ength  2  mm.  Gold-green,  reticuktely  sliagreened  ; 
aatenow  black,  8- jointed,  flagellum  subcom pressed,  clothed  with 
a  short,  dense  pubeiioence,  funicle  3- join  ted,  first  and  second 
J4>ints  longer  than  wide,  third  about  as  long  as  wide;  legs,  except 
roxje,  brownish-yellow,  hind  ooxie  golden -green,  strongly  punctate; 
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scutellum  with  two  delicate,  parallel  grooved  lines,  postscutellum 
large,  half  length  of  scutellum;  metathorax  short,  with  a  median 
carina.  Wings  hyaline,  veins  brown,  marginal  vein  very  long, 
almost  as  long  as  subcostal  vein,  stigmal  and  postmarginal  veins 
also  long,  more  than  half  length  of  marginal.  Abdomen  conic- 
ovate,  as  seen  from  above,  subdepressed. 

Type—^o,  4902,  U.S.N.M. 

Hah. — Australia  (A.  Koebele,  collector). 

Superf amily  nil.  -ICHNEUMONOIDE A. 

Family  Ixxiv.— EVANIID^E. 

Subfamily  Ui.  -AULACINJE. 

Genus  A  u  l  a  c  u  s,  Jurine. 

(40)  AuLACUS  APiCALis,  Westwood. 

Hah. — Sydney,  N.S.  Wales.  Three  9  specimens,  bred  by  Mr. 
Froggatt  from  the  larva  of  Piesarthrius  margineUuSy  Hope,  a 
longicorn  beetle,  feeding  upon  Acacia  lonyijolia. 

Family  Ixxvi.— ICHNEUMONID^. 

Snbfiunily  i.— ICHITETJHONIHA. 

Genus  Probolus,  Wesmael. 
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SubfamUy  ii. -^CBTPTIN JE. 
Tribe  v.— Cryptini. 
Genus  Chromocryptus,  Ashmeacl. 

(44)  Chromocryptus  antipodialis,  n.sp. 

9.  Length  5*2  mm.  Black:  antennal  joints  7  and  8  (ihove, 
anterior  margin  of  pronotum,  a  narrow  band  at  apex  of  second 
dorsal  segment  of  abdomen,  and  two  spots  on  tegula)  white  ; 
metathorax,  legs  (except  tips  of  hind  tibiie  and  their  tarsi)  and 
6rst  segment  of  alxlomen  rufous.  Wings  hyaline,  venation, 
except  l>asal  half  of  stigma  which  is  white,  black. 

TyfM-  -No.  4903.  U.S.N.M. 

I/ah.    -Australia  (A.  Koelxjle,  collector). 

Subfamily  iii.— PIHPLINJE. 

Tribe  i.— Acoenitini. 

Genus  Lbptouatops  is,  Ashmeaii,  n.g. 

This  new^  genus  falls  in  next  to  Lpptobntus,  Grav.,  but  may  Ije 
easily  separated  by  the  following  differences  : — 

Front  wings  with  an  areolet. 
Areolet  Urge,  rhomboidal;  ovipositor  as  long 
ftii  or  longer  than  the  abdoinon;  head  an 

in  Rxeta»te»:  claws  simple Leptobatm,  Orav. 

Areolet  small,  petiolate;  ovipositor  shorter 
than  the  abdomen,  the  abdomen  elongate, 
narrowed  towards  the  base,  the  first  seg- 
ment long,  slender,  pctioliforiii ;  claws 
pectinate     Leptobatopm,  Ashm.,  n.g. 

(45)  Lbptobatophis  australibnsis,  n.sp. 

9. — length  9  mm.  Black,  shining ;  two  lunate  spots  on 
vertex  (one  near  each  eye),  a  narrow  line  on  lower  anterior  orbits, 
clypeus,  mandibles,  except  tips,  a  line  anteriorly  at  sides  of  pro- 
thorax,  sometimes  interrupted,  two  triangular  spots  on  meso- 
notum  anteriorly  (one  on  each  side),  a   spot   l>eneatli  teguUe, 
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scutellum,  a  spot  on  metopleura  just  above  hind  coxae,  first  seg- 
ment of  abdomen,  a  band  at  base  of  second  and  third  segments, 
a  narrow  band  at  apex  of  third  and  a  large  1)and  at  apex  of 
abdomen  yellow  or  yellowish-white;  legs  rufous,  anterior  coxje 
and  trochanters,  middle  coxjp,  a  moderately  broad  annulus  near 
base  of  hind  tibiae  and  basal  joint  of  hind  tarsi,  except  apex, 
white;  tips  of  hind  femora,  a  narrow  annulus  at  extreme  base  of 
their  tibiae,  before  the  white  annulus.  the  rest  of  tibiae  and  tarsi 
black.  Wings  hyaline  with  a  large  fuscous  cloud  at  apex,  veiiw 
black. 

Head  narrowly  transverse,  smooth,  impunctate;  thorax  rather 
closely  punctate,  without  parapsidal  furrows;  metathorax  clo»ielj 
rugoso-pimctate. 

Type—^o.  4904,  U.S.N.M. 

Hah, — Australia  (A.  Koebele,  collector). 

Tribe  ii. — Labenini. 
This  tribe  is  represented  by  only  three  genera — Labetia^  Grotea 
and  NanntLS,  Cresson.     It  is  not  yet  recognised  outside  of  the 
American  fauna. 

Tribe  iii. — LlMOnotinL 

Genus  Euctenopus,  Ashmead,  n.g. 

This  new  genus  falls  in  next  to  PhytodietuSj  Grav.,  so  far  as  its 
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9- — Lensth  9  Bun.  Head  ami  chuntx  '.-aMriuiPoaM:  'irnit.*.  iiu-.ti 
ajui  clrpea^w  mpicml  chird  i>t  <uir«»iiiiie.  ^txof^pf:  7>iur  ir  ri":-'^  ipiirai 
joints,  aziii  Les^  ezinpc  pArT>«  C)  'r)«»  aoC«*fL  ul  .emun-f^tilfiw 
middle  And  hind  oou  «>iuniiop)as  virh  -hnn:c.  ipiua*  'niri  li 
hind  tir>i».  cheir  ^pvzn  ami  inwai  ;oiar  tc  'aeir  r^r^i  rb««:ffii^: 
claw*  hlack.  thicklj  Mrtinacr*.  Wjirjs  -iJHirL-i.-iiL-.  ri^ima  ui*: 
veins  biack. 

//'i^.  — y»"w  Ztimlami  ■  A.  Kueoeie.   -ivi.ti^ir^.r  . 

Tr-h*  .-.  — PVniplTBL 
0<ni&>  A  L  L  «  T  a  z  .i  #  9  :  «.   A^niiiiMi:.  .1.  £ 

Hotrngnm.  and  ti^  r^«?i»n^T  ■»^:u-.«-^ai»«:  i^r.  i.-  .7", /■^i^^-'j -»./>«- 
Krieser.  bat  maj  b*  «s  -iCi:^  -h^^iij-i-v*:  fr.in  *iKni  -.7  vjt  f  .•  i.-w- 
ins  chmrmcyfr*  : — 

Clavi  stsfkt,  ^>r  jtr^^maez  naAtsiM.r ^^  -»s^«^.- 

Black.  aatcnBde.  aM«^*.r  kiii  t_:ii:  .•^.»:>  i;*-t-.'»  1  :*••.*'  ^fv» 
Aat^nnjei.  clTpe^ab^  luaadi'.ir^H.  *-j.'>^i*.  "■.;•►  u:i.  i*-;:-  ►-j.*j»%«:  iv.u-.  i» 
c«»i»  and  hiaid  «r-i»  ^SmZ  -.r.r.ufci--»-^_  -^^  :v  .  mu*.  -^yx.-  *.'. 
ria^^^  ol  *raU!-llsaBL  a  •^^i  ul  u»**"-to^-i:>  uii.  1.  jr.  -^i.-v  .:  •^••-.4-.< 
«»f  bcfth  pttin  •:/  viiictu  a  O'.*:  fci#.'»*  luu'-**-  uu;,  i..:!,  •■  ■:.<•  I'.i**'^ 
thijra^'ic  ta"'.*Tri*o^  asii  :w  'jx*  ••  '^lui.  ">•'*  *-'  *-J^-  -^ 
a^idoaina^  ^exuwum  1  V/  ^-  *'!i;>  "VV^j.^:.  tu-.i»ii*  ••  •»f»*i>'  .•u^ 
with  a  black  •^A  as  a}*ri  -jf  lutkr;:-*^*^  *-'*''-  <'i:iLi«.  «fcii-  ^*-/.t'' 
IfOivn-biack  or  r^lae^.  Tiiuraj..  *-i'j-}':  t.  Niu.ri:t  m*-::.*!  -.r*;  •i 
me*>pl€ii«^  ck^ieiT.  fatfj.  nipii'ihejx  )iuii'rui>"    ..•rj.»iu»v.   -iu^.»:i. 
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polished,  impunctate,  but  with  the  transverse  and  oblique  lateral 
furrows  or  impressions  as  in  Liaaopimpla^  Kriechb. 

Type-^yo.  4906,  U.S.N.M. 

Hab. — Austral  ia. 

Host — Lepid.  Bred  by  A,  Koebele  from  the  pupa  of  an 
unknown  Noctuid  moth. 

SnbfamUy  It.  — TBTPHONIITA. 

Tribe  v.— Basslni. 

Genus   B  a  s  s  u  s,  Gravenhorst. 

(48)  Bassus  labtatorius,  Fabr. 

Hab. — Europe,  North  America. 

Two  specimens  of  this  common  European  species  are  in  the 
National  Museum,  taken  by  Mr.  Koebele  in  New  Zealand.  Dr. 
Bhauinsland  has  also  taken  it  on  the  Chatham  Islands. 


Snbfiunily  t.— OPHIONIVA. 

Tribe  iv.—Anomalini. 

Genus   Barylyta,  Forster. 

(49)  Barylyta  coarctata,  n.sp. 
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Tribe  ▼]'.— FlMlijeilli 
Oenus  Pan  1 8C  08,  Gravenhorst 

(50)  Paniscus  pboductus,  BruU^. 

Hab, — New  Zealand  (A.  Koebele,  collector  :  8  specimeng). 

Family  Ixxvii— ALYSIID^E. 

8«UkmU7  iiL—ALTSmrJE. 
Oenus  A  8  o  B  A  B  A,  Fdrtter. 

(51)  AflOBABA  AHTiPODA,  Ashmead. 
li(U>, — Chatham  Islanda  (Dr.  Schauinsland). 

Family  IxxviiL— BRACONIDiE. 

SnMkaily  i.— AFSIDIUIJE. 

Genus  Lipolbxis,  Fbniter. 

(52)  LiPOLKXis  BAPiE,  Curtin. 

'rhi»  Eoropean  species,  incorrectly  placed  in  the  genus  Aphidius 
by  ^larshall,  has  been  taken  in  Australia  by  Mr.  Koebele.  It 
is  a  commoo  species  in  Europe  and  the  United  States,  and  attacks 
AphU  lnra$$ie€B. 

SmMkaily  It.— KSTBOBDrjE. 

Genus  Mbtbobus,  Haliday. 

(53)  Mbtbobus  ahtipodalis,  n.sp. 

9. — Length  3-6  mm.  Pale  ferruginous  or  brownish-yellow; 
month-parts,  proootam  at  sides,  petiole  of  abdomen  and  legs, 
except  hind  cox»,  femora  and  tibue,  all  pale  yellowish;  eyes 
larg«,  purplish-brown;  ocelli  pale  but  situated  on  a  black  spot; 
parapsides,  the  creoate  furrow  at  base  of  scutellum  and  meta- 
thorax  black  or  blackish.  Wings  hyaline,  stigma  and  veins 
brown;  sufamedian  cell  longer  than  median,  recurrent  nervure 
23 
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received  by  second  cubital  cell  near  its  base.  Hind  cozte,  femora 
and  tibiae  ferruginous,  petiole  of  abdomen  with  two  black  spots 
at  apex. 

Type—^o.  4908,  U.S.N.M. 

Hob, — Australia  (A.  Koebele,  collector). 

Snbfkiiiily  iz.— CHELOHUTA. 

Genus  Phanerotoma,  Wesmael. 

(54)  Phanerotoma  australibnsis,  n.sp. 

J. — Length  4  mm.  Uniformly  brownish-yellow,  the  surface 
finely  rugulose ;  eyes  broadly  oval,  brown-black ;  ocelli  close 
together  on  a  black  spot)  teeth  of  mandibles  black,  outer  very 
long,  acute.  Wings  hyaline,  stigma  and  most  of  veins  brown, 
median  and  submedian  veins  yellowish;  first  abscissa  of  radius 
and  second  transverse  cubitus  short,  first  transverse  cubitus 
unusually  long,  being  fully  thrice  as  long  as  second  transverse 
cubitus,  thus  giving  the  second  cubital  an  unusual  shape,  which 
will  at  once  distinguish  the  species.  Abdomen  3-segmented, 
rugulose. 

Type—^o.  4909,  U.S.N.M. 

Ilah, — Australia  (A,  Koebele,  collector). 
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(55)  Obgilohecha  AXTIPODA,  D.i»p. 

9. — Length  5  mm.;  ovipositor  longer  th^n  abdomen.  Head, 
except  eyes,  and  anterior  legK.  except  Fjoxe  of  femora,  tnx-}ianterB 
and  coxe,  and  middle  legv,  except  feoKHra,  trochanters  and  coxae, 
ferruginous;  antennae,  thorax*  rest  </f  leg^  and  aMomen.  except 
first  two  segmentA,  which  are  pale  yellowish  except  a  discal  blotch 
on  second,  black.  Wings  fuscous,  stigma  and  veint  ^iark  brrjwn, 
almost  black. 

TypeSo.  4910,  U.S.N.M. 

Hob, — Australia  (A.  Koebele,  cuAlecUjrf, 

SuMurily  xiL-nCBOGASTXEIfJE. 
Genus  A  c  o  s  l  1 1*  &  Hali^iay. 

(56)  Al-QELIUS    AUflTKALIEXSU,  n,>sp. 

9. — Length  1*2  mm.  Body  indudin;;  le^**  wholly  black  ; 
wings  hyaline,  with  a  large  brown  Fiand  across  mi^Jdle  and 
occupying  all  bat  apical  and  basal  thirrJs  fA  win;;.  .Antennae 
very  long,  about  twice  length  of  b^xiy.  tapering  <ifr  Ut  a  j^nnt  at 
apex,  broadest  a  little  beyond  middle.  Head  and  tlK>rax  finely, 
closely  punctate,  opaque,  and  clothed  with  a  dull  >^nce<>us 
pubescence;  metathorax  shining,  areolated.  AUlomen  0} Jong- 
oval,  shining,  impunct^te,  o^-ipo^it^^r  su\pix^ru^\. 

Type—No.  4911,  U.S.N.M. 

/lab. — Australia  (A.  Koebele.  co]lect4ir.. 

Genus  ArATfTELEh.  F6n»ter. 
(57;  Apavteles  a^ttipoda.  n.^p. 

9- — Length  2*1  to  2*4  mm.  Black:  mandible^  femitdn'^ns ; 
palpi  white:  legs  brownish-yellow,  hind  Cixa^.  except  apex,  black, 
finely  rugulose,  apex  of  hind  femora,  apex  of  hind  tibi^p  and 
their  tand,  more  or  leas  fuscms:  ventral  aMominal  •«e^iient<* 
1-4  brownish-yellow. 

Head  smooth,  polished,  impunctate.  except  indistinctly  on  face 
lielow  aotenn*.     AnteniMe,  escept  apex  of  pedicel,  m  holly  black. 
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18-jointed,  and  a  little  longer  than  body.  Mesonotum  and 
scutellum  closely  punctate,  opaque  or  subopaque,  lateral  hind 
angles  of  the  former  shining  and  less  closely  punctate;  mesopleura 
with  a  large,  smooth,  shining,  impunctate  disc,  but  the  surface 
surrounding  it,  as  well  as  the  mesostemum,  closely  punctate; 
metathorax  rugulose,  tvithout  a  median  carina.  Wings  hyaline, 
stigma  and  veins  light  brown,  costal  veins,  in  both  wings,  to  near 
their  apex  pale  yellowish;  areolet  open  behind,  the  inner  side,  or 
what  represents  the  transverse  cubitus,  being  as  long  as  first 
abscissa  of  radius.  Abdomen,  except  as  noted,  black  polished, 
first  two  segments  sculptured  or  irregularly  longitudinally  rugu- 
lose; first  segment  trapezoidal,  a  little  longer  than  wide  at  apex, 
one-half  longer  than  second,  second  and  third  about  equal,  fourth, 
fifth  and  sixth  subequal,  shorter  than  third;  ovipositor  with  its 
tip  alone  exposed. 

(J. — Length  1*5  mm.  Differs  from  the  female  only  in  its 
smaller  size,  in  having  longer  antenns,  smaller  abdomen,  and  by 
the  second  dorsal  segment  of  abdomen  being  less  distinctly 
sculptured  and  a  little  shorter  than  third. 

ry;?«-No.  4912,  U.S.N. M. 

HaL— Sydney,  N.S.  Wales. 

Flost—Jjepid.:  Agrotis  sp.     Bred  by  Mr.  Froggatt. 
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SabfkmUy  zv.— BBACOVUA. 
This  subfamily  I  have  separated  into  three  tribes,  as  follows: — 

Submedian  cell  in  front  wings  much  shorter 

than    the    median;    eyes    very    large, 

extending  clear  to  the  base  of  mandibles, 

the  face  very  narrow. ^ Tribe  i.  — Aphra$tohraconini, 

Submedian  and  median  cells  in  front  wings 

equal;  eyes  non-extending  to  base  of 

mandibles Tribe  ii. — Braconini. 

Submedian  cell  very  distinctly  longer  than 

the  median;  eyes  normal Tribe  iii. — Euurobraconini. 

(The  type  of  Euiirobracon,  Ashm.,  is  Bracon  penetrator.  Smith,  described 
from  Japan). 

Tribe  ii.— Braconini. 

Genus   Callibracon,  Ashmead,  n.g. 

This  new  genus  falls  in  between  Melanobracan^  Ashm.,  and 
Coeliodes,  Wesmael,  agreeing,  however,  more  nearly  with  the  former, 
especially  in  regard  to  the  venation  of  the  front  wings.  The  two 
genera  may  be  separated  as  follows : — 

Scape  rather  long,  cylindrical,  truncate  at  apex, 
the  pedicel  much  shorter  than  the  first  joint 
of  flagellum,  the  third  flagellar  joint  shorter 

tban  pit.|ier  the  fir«t-  or  %Uknivr}A»  aaf*tvr\i\  i\r\nip,\ 
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Genus   MiCHOBRACON,  Afthmead. 

(61)    MlCBOBRACOX   THALPOCHARI!!,  n.sp. 

9. — Length  3  to  3*5  mm.  Head,  antenna*,  legH  and  abdomen 
black,  segments  of  abdomen  narrowly  banded  with  white  at 
apex;  thorax  orange  or  brownish -yellow;  wings  subfuscoua,  stigma 
and  veins  brown;  ovipositor  a  little  longer  than  abdomen. 

^. — Differs  from  9  ui  having  the  tips  of  middle  femora  and 
their  tibiie  and  tarsi  brownish>yellow. 

Type—^o.  4915,  U.S.N.M. 

Hob. — Australia;  California.  Bred  by  A«  Koebele  and  D.  W. 
Coquillett,  from  Thalpocharts  eoccophoffa, 

(62)  MiCROBRACON    TRICOLOR,  n.sp. 

9  —  Length  2*6  mm.  Head  and  thorax  (except  mesopleura 
and  metathorax),  anterior  legs  and  knees  of  middle  legs  brownish- 
yellow;  eyes  and  ocelli  brown-black;  antennae,  mesopleura  and 
metathorax,  middle  and  hind  legs,  and  abdomen  black,  extreme 
lateral  margin  of  segments  1-3,  extreme  apical  margin  of  third 
dorsal  s^^ment,  and  venter  white;  ovipositor  as  long  as  alxiomen. 
Wings  subfuliginous,  stigma  and  veins  dark  brown,  almost  black. 

rype^So.  4916,  U.S.N.M. 

Ifab. — Australia  (A.  Koebele,  collector). 

Oenus  Iphiaulax,  Forster. 

(63)  Iphiaulax  trinotata,  n.sp. 

^. — Length  3-5  mm.  Elongate;  head,  thorax  and  legs  honey- 
yellow;  stemmaticum,  eyes,  antennie,  a  spot  on  parapsides  near 
tegulie,  a  central  blotch  on  metathorax,  mesostemum  and  dorsum 
of  abdomen  black  or  brown-black.  Wings  subhyaline,  stigma, 
except  outer  margin  and  veins,  brown;  outer  margin  of  stigma 
and  costal  veins  black. 

7V/W— No.  4917,  U.8.N.M. 

Iftib. — Australia  (A.  Koebele,  collector). 


360      NEW  ZEALAND  AND  AUSTRALIAN  PARASITIC  HTMBNOPTSRA. 

(64)  Iphiaulax  australibnsis,  n.sp. 

^. — Length  10  mm.  Black,  except  as  follows :  face  from  front 
ocellus,  occiput,  lower  part  of  temples,  cheeks,  palpi,  pronotum, 
except  hind  angles,  anterior  and  middle  legs,  basal  half  of  wings, 
stigma  and  a  blotch  beneath,  yellow;  first  three  segments  of 
abdomen  orange-red,  apical  margin  of  sixth  and  the  following 
white. 

First  and  second  dorsal  segments  rugose,  first  tricarinate, 
middle  keel  highly  elevated;  second  segment  with  broad  depres- 
sions laterally,  lateral  and  apical  margins  elevated,  third  segment 
with  a  broad,  crenate  furrow  across  base  and  a  transverse  punc- 
tate, subapical  line,  following  segments  to  sixth  with  transverse 
impressed  lines. 

Type^^o.  4918,  U.S.N.M. 

Hah, — Australia  (A.  Koebele,  collector). 
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No.  IV. 

By  Thomas  G.  Sloane. 

In  this  paper  are  included  some  new  species  sent  to  me  for 
description  by  Mr.  C.  French,  of  Melbourne  (the  types  being  in 
his  possession);  also  a  synoptic  table  of  the  groups  of  species 
into  which  the  Genus  Cartnum  may  be  divided,  with  some  notes 
on  sjmonymy,  ^ 

Genus  Laccoptbrum. 
Laocoptirum  humbralis,  n.sp. 

EloDgate-oval;  prothorax  lobate,  lobe  wide  and  roundly  trun- 
cate; elytra  with  base  deeply  emarginate,  humeral  angles  promi- 
nent^ a  longitudinal  row  of  three  or  four  large  foveiform  punctures 
along  middle  of  each  elytron;  anterior  tibiae  tridentate.  Black, 
nitid,  with  subviolaceous  tints  at  basal  fovea*  of  prothorax  and  on 
inflexed  margin  of  elytra. 

Head  sabquadrate  (2*5  x  4  mm.),  convex,  transversely  im- 
premed  behind  frontal  spaces,  these  convex ;  frontal  sulci  deep, 
parallel;  clypeus  with  median  part  truncate,  intermediate  angles 
short,  triangular;  eyes  not  prominent;  two  supraorbital  punctures 
on  each  side.  Prothorax  lightly  transverse  (3*3  x  4*3  mm.), 
convex,  parallel  on  sides,  widely  rounded  at  posterior  angles, 
strongly  sinuate  on  each  side  of  l>asal  lobe;  anterior  margin 
truncate  with  angles  shortly  but  decidedly  advance<i ;  border 
reflezed,    a    little    wider    behind    posterior    angles;     marginal 
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cliannel  narrow  on  sides,  tripunctate;  basal  area  defined  by  a 
strong  curved  transverse  line;  a  well  marked  rotundate  foveiform 
impression  at  each  basal  sinuosity;  median  line  strcmgly 
impressed.  Elytra  truncate-oval  (8  x  4  -3  mm.),  narrowed  to 
base,  roundly  and  abruptly  declivous  on  sides,  deeply  and 
abruptly  declivous  at  apex;  suture  deeply  impressed;  humeral 
angles  upturned  in  a  strong  short  obtuse  prominence;  border 
reflexed;  margin  wide  on  apical  curve;  four  punctures  on  base  of 
each  elytron  near  humeral  angle;  a  closely  placed  row  of  punctures 
along  margin;  anterior  discoidal  puncture  near  basal  fourth,  about 
equidistant  between  humeral  angle  and  second  puncture,  two 
posterior  punctures  not  far  apart  near  apical  third;  inflexed 
margin  wide,  narrowed  posteriorly,  vertical  at  apex.  Length 
15*5,  breadth  4*3  mm. 

Hab, — North-West  Australia,  between  Port  Darwin  and  the 
Lennard  River  (Coll.  French). 

The  only  previously  described  species  to  which  L,  humeralis 
seems  closely  allied  is  Carenum  multiimpressumy  Casteln.,  with 
the  description  of  which  it  agrees  generally,  except  in  regard  to 
the  large  punctures  of  the  disc  of  the  elytra.  Gastelnau.  in  his 
description  of  the  elytra  of  C.  multiimpressuin,  says,  "  they 
present  on  the  middle  of   their  breadth  a  longitudinal  series  of 
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Genus   G  a  r  e  n  u  m. 

Seven  years  ago  I  attempted  to  arrange  the  species  of  the 
central  genus  Carenum  into  groups  as  an  aid  in  the  identification 
of  species,  at  the  same  time  enumerating  the  species  that  I  believed 
to  belong  to  each  group.*  Further  knowledge  shows  me  that 
the  system  of  groups  then  adopted  was  faulty,  and  that  a  number 
of  species  were  referred  to  groups  which  were  not  their  natural 
place.  I  now  offer  a  new  arrangement  of  the  species  into  groups, 
following  the  lines  of  my  former  classification,  but  presenting 
alterations  where  such  have  been  necessary  to  bring  the  tabu- 
lation more  into  accord  with  what  seems  to  me  a  natural  system, 
the  chief  alteration  being  the  removal  of  the  C.  anthracinum 
^mp  from  Division  "  ii."  to  Division  "  i." 

The  plan  of  using  the  names  of  species  for  distinguishing  groups 
of  species  in  large  genera  seems  to  me  decidedly  better  than  usin<; 
numbers.  It  allows  for  the  interpolation  of  new  groups  in  their 
natural  position,  if  required,  without  altering  the  designation  of 
every  subsequent  group,  as  would  be  necessary  with  a  numeral 
Hystem;  it  also  permits  of  a  different  arrangement  of  the  groups 
without  causing  any  confusion  if  subsequent  research  shows  that 
the  first  order  adopted  is  not  the  most  natural;  in  the  case  of 
numbered  groups  a  rearrangement  may  alter  the  numl)er  of  several 
of  the  groups,  with  the  result  that  all  subsequent  references  must 
state  which  system  of  groups  is  meant.  The  species  tirst  descril)ed 
should  always  be  used  as  the  name-species  of  a  group. 

TfibU  of  Groups  tn  the  Gennn  Carenum. 

1.  Penultimate  joint  of  labial  palpi  not  Hwollen 
towards  apeiiosoally  narrow  and  longer  than 
apical  joint).  Suborbital  antennal  Bcrobes 
straight,  single.  Indexed  margin  of  elytra 
wide  behind  first  ventral  segment. 


•  P.L.8.N.8.W.  1893.  viii.  (2),  pp.  402-405. 
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A.  Beflexed  border  of  elytra  extending  past 
humeral  angle  on  to  base,  narrowly  reflexed 
and  not  forming  a  thickened  projection  at 

shoulder .• C.  brericolle  Group. 

AA.  Beflexed  border  of  elytra  ending  at  humeral 
angle  and  forming  a  thickened  upturned 
humeral  projection. 
B.  Elytra  impunotate. 
G.  Anterior  tibisB  tridentate. 
d.  Prothorax  with  posterior  angles  pro- 
minent and  strongly  marked C.  transrenieollo  Qntwp* 

dd,  Prothorax    with    posterior    angles 

rounded C.  Xacleayi  C^oap. 

GG.  Anterior  tibiae  bidentate. 

e.  Prothorax  with  posterior  angles  pro- 
minent, subrectangular. C.  reflaxom  Oronp. 

66.  Prothorax    with    posterior    angles 

rounded,  not  marked. 

/.  Prothorax  without  a  basal  lobe....    C.  bBripenne  Qronp. 

ff,  Prothorax  with  base  widely  lobate 

in  middle,  a  strong  sinuosity  on 

each  side  of  lobe,  angles  of  lobe 

prominent C.  perpUznin  Group. 

BB.  Elytra  bipunctate. 

g,  Prothorax  with  posterior  angles  promi- 
nent and  strongly  marked;  the  pos- 
terior marginal  punctures  placed  on 
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k.  Head  with    a    longitudinal 
supraorbital  sulcus  behind 

each  eye. C.  planipeniie  Group. 

kk.  Head     not    longitudinally 
impressed  on  each  side  of 

occiput  behind  eyes C.  marginatiim  Qronp. 

J  J.  Elytra  quadripunctate C.  aBthradauBi  Group. 

IL  Penultimate  joint  of  labial  palpi  short,  thick, 
swollen.  Suborbital  antennal  scrobes  divided 
longitudinally  in  middle  by  an  oblique  ridge. 
Inflexed  margin  of  elytra  narrow  behind  first 
ventral  segment. 
L.  Inflexed  margin  of  elytra  becoming  gradually 

narrowed  to  apex.    (Elytra  quadripunctate)    C.  bonellii  Qronp. 
LL.  Inflexed  margin  of   elytra  very  narrow 
behind  first  ventral  segment.      (Facies 
elongate.) 
m.  Elytra  quadripunctate. 
n.  Frontal  sulci  hardly  diverging  back- 
wards.     C.  scaritioides  Oro«p. 

Rfi.  Frontal  sulci  deep    and    diverging 

strongly  backwards C.  4-piinctatiUB  Group. 

mm.  Elytra  bipunctate  on  apical  third C.  subplanatum  Group. 

The  following  is  a  liHt  of  species  of  the  genus  Carenum  arrangerl 
in  groups  according  to  the  table  given  above.  In  my  list  of  seven 
years  ago  a  number  of  species  that  were  unknown  to  me  in  nature 
were  placed  in  wrong  grouf>s;  therefore,  in  order  that  any  such 
errors  in  the  present  list  may  cause  as  little  confusion  and  trouble 
as  possible,  I  have  printerl  the  names  of  all  sp<*cies  definitely 
known  to  me  in  Roman  letters,  and  have  used  italics  for  thcjse 
specioH  that  are  not  at  present  known  to  me  in  nature.  I  now 
only  assume  responsibility  for  the  accuracy  of  fxwition  of  those 
•specie**  printed  in  Roman  letters,  thouf^h  I  have  endeavoured  to 
filace  the  others  in  their  proper  places  as  far  as  descriptions  will 
allow.*  Species  of  which  the  position  seems  doubtful  are  n'fern*cl 
to  in  notes  after  the  list. 

*  It  may  be  noted  that  although  I  may  know  a  species  in  nature,  it 
->bould  not  be  aMomed  thai  I,  in  every  case  recognise  its  validity  an  a  Hpecie-, 
for  I  believe  there  is  some  synonymy  yet  to  be  dealt  with,  but  it  is  a  matter 
only  to  be  treated  of  when  oiic*s  knowledge  is  sufficient. 
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C.  breTicolle  Group. 
C.  brevicoUe,  SI. 

C.  traniTerticolle  Gronp. 
C.  frenchi,  81. 
G.  occidentale,  81. 
C.  transversicoUe,  Ch. 

C.  macleayi  Gronp. 
C.  macleayi,  Blkb 

C.  reflexam  Gronp. 
C.  reflexum,  81. 

C.  Isvipenne  Gronp. 
C.  cordipenne,  81. 
G.  ineditum,  Macl. 
G.  laevipenne,  Maol. 
C.  politum,  Westw. 

C.  perplexnm  Gronp. 
C.  perplexum,  Westw. 

C.  rectangnlare  Gronp. 

G.  rectangnlare,  Macl. 
G.  tibiale,  81. 

C.  smaragdnlnm  Gronp. 

C,  tirevifornie^  Bat^s^ 


C.  nickleri^  Ancey. 

G.  odewahnii,  Gast. 

G.  optimom,  SL 

G.  opulens,  8L 

G.  ovale,  81. 

C.  porphyreuntf  Bates. 

G.  rufipes,  MacL 

G.  serratipes,  81. 

C  Kmaragdvlum,  Westw. 

G.  speciosum,  8L 

G.  splendens,  Gast. 

G.  tumidipes,  81. 

G.  virescens,  SL 

C.  rabcyanenm  Group. 
G.  rugatum,  Blkb. 
G.  Bubcyaneum,  MacL 
G.  sulcaticeps,  SL 

C.  planipeane  Group. 
G.  planipenne,  Maol. 
G.  purporeum,  81. 
G.  vicinum,  SL 

C.  margrinatiim  Oroup. 
G.  amplicolle,  SL 
C.  convexum,  Ch. 
G.  decorum,  81. 
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C.  devastator^  Cast.,  the  largest  species  of  Ca/renuin^  is  unknown 
to  me  in  nature.  The  description  seems  that  of  a  species  which 
should  be  placed  in  my  Division  "  ii./'  and  leads  me  to  suppose 
that  it  is  a  species  with  the  prothorax  of  Carenidium^  and  elytra 
resembling  those  of  C.  regulare.  No  mention  is  made  of  the 
anterior  tibise,  but  I  should  expect  them  to  be  bidentate. 

C.  nite8ceii8y  Macl.,  is  unknown  to  me  in  nature,  but  the  descrip- 
tion gives  ample  evidence  that  it  is  not  allied  to  C  marginaium.' 
The  elongate  shape  of  the  elytra  indicates  that  their  inflexed 
margins  will  prove  to  be  narrow,  and  suggests  that  its  place  is  near 
to  C.  suhplanatum. 

Carenum  pusillum,  Macl. 

A  careful  examination  of  specimens  sent  to  me  by  Mr.  French 
labelled  "  Cape  York,"  which  I  identify  as  C,  ptMillum^  Macl., 
shows  this  to  be  an  isolated  species  which  cannot  be  placed  in  anj 
of  the  groups  into  which  I  have  divided  Carenum;  its  affinity 
seems  rather  towards  Laccopterum  cyaneum,  Fabr.,  (also  a  species 
of  doubtful  position),  than  to  any  other  described  species.  It 
requires  a  separate  group,  but  as  I  am  not  prepared  to  suggest  its 
relative  position  towards  the  other  groups,  it  has  not  been 
worked  into  my  table.  The  following  description  gives  some 
features  not  alluded  to  in  the  original  description  : — 
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hidentate  with  a  small  projection  just  above  base  of  second  tooth. 
Upper  surface  cyaneous.     Length  8*5,  breadth  2*9  mm. 

Carbnum  rectangulare,  Macl. 
Specimens  of  C,  rectangulare^  Macl.,  have  been  sent  to  me  by 
Mr.  French  as  having  been -found  between  Alice  Springs  and 
Charlotte  Waters,  Central  Australia.  These  specimens  I  have 
c<>ii)pareil  with  the  types  of  C.  rectangulare^  Macl.,  with  which 
they  proved  conspecific.  They  are  intermediate  between  the 
typical  f(»rms  of  C.  rectangulare  and  C.  tihiale,  SI.,  and  indicate 
that  C.  tibia! e  should  probably  be  placed  under  C  rectangtUare 
as  H  variety — the  only  differences  being  the  less  truncate  base  of 
th«?  jirothorax  and  the  more  cordiform  elytra  of  C  tibiale.  The 
colour  of  C.  rectarigidare  is  variable,  one  of  Mr.  French's  specimens 
having  the  elytra  of  a  rich  purple  colour  narrowly  margined 
with  greenish-blue,  and  the  prothorax  purple  near  the  sides,  with 
the  margin  coloured  like  that  of  the  elytra. 

TMe  of  Sjfecies  of  the  C.  smarngdulum  Group. 

A.   Head  with  one  supraorbital  puncture,  pro- 
thorax  with  two  marginal  punctures  on  each 
siUtf.  • 
\\.   frothoraz  with  posterior  angles  strongly 
marked. 
•-.  Ktytra   with  shoulders  prominent,  the 

hufb  emarginate  between  them C.  emarginatum,  SI. 

rr.  Elytra  with  shoulders  rounded,  the  base 

hanlly  emarginate C.  interiorit,  SI. 

Bit.  Prr>thorax  with  posterior  angles  rounded. 
D.  Prosteruum  with  intcrcoxal  part  widely 
longitudinally  channelled,   truncate 
at  Ikase. 
f.  Anterior  angles  of  prothorax  strongly 
advanced. 
/.  border  of  elytra  hardly  folded  over 
at  humeral  angles— not  luirtcd  or 
prominent  (intermediate  tibiae  with 
a  short  external  spur  at  apex) C.  ovnle^  SI. 


'  Kseci'tiiiff  C.  f  mmmI^pm,  BL,  which  has  thre«  marginal  puncturas  on  e»oh  ■Me. 

24 
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ff.  Border  of  elytra  decidedly  thickened 
at  humeral  angles  and  forming  a 
raised  prominence. 
G.  Anterior  femora  not  swollen  in 
middle  of  lower  side. 
h.  Suborbital    antennal    sorobe 
long,  its  lower  edge  foftning 
a  ridge. 
t.  Frontal  sulci  short,  parallel. 
j.  Prothorax  without  a  well- 
defined  basal  area. 
k.  Prothorax  and  elytra  with  t  C.  cupreamarginatum^  BIK 

cupreous  margins \  C.  opuleWj  SI. 

kk,  Prothorax    and    elytra 
purple-black,    with 

greenish  margins C  dUpar,  Macl. 

jj,  Prothorax  strongly  lobate 
behind  and  with  well- 
defined  basal  area C,  vireicetM^  81. 

tt.  Frontal  sulci  divergent C.  froggatti,  SI. 

hh.  Suborbital  antennal  scrobe 
short,  lower  side  not  form- 
ing a  ridge.  (Posterior  tarsi 
with  basal  joint  short — 
shorter  than  two  succeeding 
joints  together). 
I,  Prothorax  and  elytra  with 


Prothorax  with  marginal  channel  and 
reflexed  border  wide . 
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fin.  Posterior  tibiie  light,  pro- 
thorax  with  three  marginal 

punctures  on  each  side C  tumUiipetfy  SI. 

ff.  Anterior  angles  of  prothorax  very 

little  advanced  (not  prominent) C,  irideacen*^  SI. 

DD.  Prostemum  with  intercoxal  part 
obliqaely  rounded  at  base,  the 
middle  forming  a  subtuberculiform 
prominence.  (Prothorax  and  elytra 

with  cupreous  margins) L\  lepidum,  SI. 

A  A.  Head  with  two  supraorbital  punctures, 
prothorax  with  three  marginal  punctures 
on  each  side.  (Frontal  sulci  strongly 
divergent  backwards). 

n  _A    •      *'u-     au-  u   •              A  {  C.  odewahni.  Cast, 

o.  Posterior  tibi«B  thick,  mcrassate {  ^  .peciosum,  SI. 

«io.  Posterior  tibiie  slender. 

'C.  elegant^  Macl. 

C.  fpUnden»,  Cast. 
C  rujipei,  Macl. 
C.  cofftuitunt^  SI. 
C.  optimum ^  SI. 
pp.  Prothorax  with    marginal    channel 

and  reflexed  border  narrow C.  dUtinctum^  Macl. 

I  offer  the  following  notes  on  some  species  of  the  C.  smaragdu- 
ium  Group,  including  the  species  I  have  omitted  from  the  table 
given  above : — 

C.  porphyreum^  Bates,  is  evidently  closely  allied  to  C  cuj/rtto- 
marginaium^  Rlkb.,  and  C.  opuleriH,  Bl.,  but  should  be  readily 
distinguishable  from  them  by  the  green  margins  of  the  prothorax 
and  elytra.  It  is  described  as  having  the  prothorax  with  **  the 
hind  margin  not  lolled  and  distinctly  trisinuate." 

V  ir?mir*i4yrfti/Mm,  Westw.,must  present  an  ailinity  to  C.  vir^Hrt^nH, 
81.  Its  Hhining  green  colour  distinguishes  it  from  allied  descriWd 
fifM-cies  excepting  C.  m.re9ceii»\  however,  from  West  wood  s  figure 
the  humeral  angles  of  the  elytra  seem  more  rounded  with  the 
border  less  erect  than  in  C.  vireacent.  I  believe,  judging  from 
We«twood*8  figure,  that  C,  smaragdulnm  resembles  C.  habile,  SI., 
in  facies. 
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C.  liohile,  SI.,  (type  destroyed),  appears  to  be  closely  allied  to 
C.  smaragdulum,  Westw.,  from  which  only  the  colour  seems  to 
readily  differentiate  it. 

C.  conuicum,  Macl.,  is  unknown  to  me  in  nature.  Sir  William 
Macleay  apparently  regarded  it  as  allied  to  C.  eleganSj  Macl. 

C.  splendent*,  Casteln.,  is  closely  allied  to  C.  elegaMS,  Macl. ; 
C.  cognahim,  SI.,  is  a  form  connecting  them.  It  seems  to  me 
probable  that  with  further  knowledge  these  three  forms  will  he 
united  under  C.  ehga^is^  but  more  data  than  I  possess  are  necessary 
for  a  confident  opinion  on  the  subject. 

C.  rnfipesy  Macl. — I  have  examined  the  type  of  C.  ritjij)es  in 
the  collection  of  the  Australian  Museum,  Sydney ;  it  is  an 
immature  specimen  with  slender  posterior  tibiie.  A  specimen 
from  Norseman,  S.W.  Australia,  has  been  given  to  me  by  Mr.  C. 
French,  and  a  comparison  with  the  type  of  C.  rufipes  shows  it  to 
be  that  species.  This  Norseman  specimen  only  seems  to  differ 
from  C.  efegans,  Macl.,  by  having  the  elytra  wholly  of  a  steel-blue 
colour;  to  me  it  seems  conspecific  with  C.  elegans,  but  might, 
perhaps,  be  regarded  as  the  south-western  form  of  that  species 
and  given  rank  as  a  variety. 

C.  optimnmy  SI. — This  form,  from  the  Murchison  District  of 
Western  Australia,  seems  to  be  the  north-western  representative 
of    C.  eUgatiSy  Macl.;  further  knowledge  may  show  it   to  be  a 
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Hljick,  sliining;  elytra  dark  purple,  brightt?r  towards  sides, 
niar<|:inul  channel  greenish-bl»ie;  lateral  channel  of  prothorax  of 
a  bluish  tinge. 

Head  siuouth,  siiUjumirat^  (.*5o  x  5*2  mm  ),  convex  across 
oc«'ipJt:  front  depressed;  facial  sulci  short,  lightly  divergent 
posteriorly  ;  median  frontal  space  not  divided  from  occiput; 
lateral  frontal  spaces  abruptly  declivous  externally,  lightly  raised 
at  b;ise  alxA'e  sides  of  occiput ;  clypeus  with  median  part 
truncate,  intermediate  angles  obtusely  dentiform,  narrow  at  base 
and  projecting  sharply  froiu  margin  of  head  on  outer  side  ; 
preocular  sulcus  distinct,  short  :  preocular  process  narrow, 
ci>nv*»x  on  out^M*  e<lge ;  ej-es  depr^'ssed ;  one  supraorbital 
puncture  on  each  side.  Ant^inna*  setact»ous,  lightly  compressed. 
Prothorax  transverse  (43  x  (JS  mm.),  wiiler  between  anterior 
than  Ijetween  posterior  angles;  sides  lightly  roundefl;  anterior 
angles  shortly  advanctwl,  widely  obtuse ;  posterior  angles 
niunded,  not  marked  :  base  shortly  lobate,  obliquely  truncate 
towards  sides;  Imsal  IoIkj  wide,  rounded;  sinuosity  on  each  side  of 
hiis4*  wide;  lM>nlpr  retlextnl,  wide  on  sides,  very  widely  reflexed  at 
(io<«t<*nor  angles,  narrower  on  biusal  IoIhv,  marginal  channel  wide; 
nieilian  line  strongly  impnjssed;  two  marginal  puncture^  on  each 
side.  Elytra  a  little  wider  than  proth«>rax  (10.')  x  71  mm.), 
rather  depressed;  sides  lightly  roundwi,  widening  very  gently 
behind  .shoulders:  base  emarginat«%  strongly  (not  roundly) 
declivous;  humeral  angles  prominent;  l)ordfr  reriexeil,  reaching 
{iHiluncle.  sinmgly  upturned  and  prominent  (not  <lentiform  at 
huin4*ral  angles;  margin  wide,  es|)ecially  <m  apical  curve;  a  tatenu- 
late  seri«»s  of  evenly  pliK't^l  tine  punctures  along  sides;  three 
puin'tures  on  ejich  side  of  basal  decli\ity.  Prosternum  with 
int»»n*i»xal  part  hmgitudinally  imj)ressed,  base  truncate  and  uiii- 
punctate  at  each  angle.  Posterior  legs  light,  p«»steri()r  t-nxje 
inipum'tate.      I»ngth  'JO,  breadth  71  nun. 

//'*/#. -Nickfil  Bay,  W.A.  (Coll.  French). 

A  very  distinct  species;  it  differs  from  C.  inUrwrii*,  SI.,  by  the 
elytra  Ijeing  longer,  less  stnmgly  rounded  on  sides,  and  with  i)ro- 
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minent  humeral  angles.  The  posterior  marginal  puncture  of  the 
prothorax  is  placed  a  little  before  the  posterior  angle,  which  is  an 
unusual  position  in  Ca/rennm. 

Cakknum  ovale,  n.sp. 

Elliptical-oval,  robust,  convex,  Isevigate ;  head  large,  with 
parallel  frontal  sulci ;  prothorax  transverse,  posterior  angles 
roundetl;  elytra  oval,  bipuifctate  posteriorly,  humeral  angles  not 
marked;  anterior  tibiae  tridentate.  Black,  prothorax  and  elytra 
with  narrow  violaceous  margins. 

Head  transversely  subquadrate(4'6  x  6*8  mm.),  convex;  frontal 
sulci  short,  parallel;  clypeus  lightly  declivous  to  labrum,  median 
part  wide,  ti*uncate,  intermediate  angles  short,  obtuse ;  eye» 
convex.  Prothorax  transverse  (5  x  8*5  mm.),  convex;  sides 
lightly  rounded,  subparallel  in  middle,  rounded  at  posterior  angles; 
basal  curve  short,  lightly  bisinuate ;  anterior  margin  truncate 
Ijetween  anterior  angles — these  shortly  advanced,  obtuse;  border 
thick,  reflexed,  more  widely  upturned  at  posterior  angles;  two 
marginal  punctures  on  each  side.  Elytra  oval  (12*6  x  9*2  mm.), 
convex,  roundly  declivous  to  humeral  angles;  sides  evenly  rounded; 
Imse  roundly  truncate;  humeral  angles  rounded;  border  reflexed, 
hardly  folded  over  (not  thickened  or  upturned)  at  humeral  angles: 
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prosternum  not  bordered  along  anterior  margin;  basal  joint  of 
posterior  tarsi  shorter,  kc.  This  species  was  sent  to  Mr.  French 
as  having  been  found  on  a  journey  from  Port  Darwin  to  the 
l^nnard  River  near  Derby. 

Carenum  sekkatipes,  n.sp. 

Oblong-ovate,  form  rather  light;  prothorax  with  anterior  angles 
porrect,  posterior  angles  rounde<l.  base  lobate,  marginal  channel 
wide,  bipunctate;  elytra  oval,  bipunctate  on  apical  third;  anterior 
tibiae  tridentate,  outer  edge  denticulate  above  three  large  teeth. 
Black,  shining,  elytra  faintly  suffused  with  violet  on  lateral 
declivities,  lateral  channels  of  elytra  and  prothorax  cjaneoiu- 
purple. 

Head  transverse  (3*5  x  5  mm.),  smooth,  strongly  declivous  ou 
sides,  not  longitudinally  impressed  on  sides  of  occiput;  front 
rather  depressccl ;  frontal  sulci  deep,  elongate,  lightly  divergent 
posteriorly;  clypeus  deeply  emarginate-truncate  in  middle,  inter- 
mediate angles  triangular,  obtuse:  preocular  sulcus  narrow,  deep; 
preocular  process  narrow;  (jyes  lightly  convex,  not  prominent, 
deeply  set  in  orbits;  one  supraorbitjil  puncture  on  each  side;  sub- 
mentum  strongly  raised  from  gula?,  divided  from  genw  on  each  side 
by  a  longitudinal  sulcus.     Prothorax  transverse  (3  7  x  6-2  mm.), 
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iiupreHuion;  aHhort  wideshallow  impression  neareach  basal  sinuosity. 
Elytra  oval  (12*2  x  8*8  mm.),  lightly  emarginate,  obliquely 
declivous  between  humeral  angles,  convex,  evenly  rounded  on 
sides;  lx>rder  thick,  prominent  and  upturned  at  humeral  angles: 
punctures  of  base  (5  or  6)  in  two  transverse  rows  (the  punctures 
of  posterior  row  smaller  than  those  of  anterior  row).  Prosteniain 
with  intel*coxal  part  widely  channelled,  truncate  at  apex,  with  a 
single  puncture  at  each  side.  Anterior  tibiw  tridentate,  two 
small  prominences  above  larger  teeth.    Length  25,  breadth  8  *8  mm. 

//a6. —North- West  Australia  (Colls.  French  and  Sloane). 
Sent  to  me  by  Mr.  French,  who  reports  it  as  having  been  found 
by  one  of  his  friends  on  a  journey  from  Port  Darwin  to  the 
Lennard  River. 

Its  position  is  l)etween  C.  habitant,  SL,  and  C.  el^gans,  Macl., 
to  both  of  which  it  has  affinities,  and  which  it  proves  to  belong 
to  one  group  of  species.  Differences  between  it  and  C.  /iobiiaiis 
to  which  attention  may  be  directed  are,  the  anterior  tibiae  more 
swollen  in  middle  of  lower  side,  posterior  tibite  much  more  slender 
and  less  incrussate  to  apex;  the  prothorax  with  three  marginal 
punctures  on  each  side.  The  larger  and  heavier  head  with  one 
supraorbital  puncture  on  each  side  dififerentiates  it  from  C  eUgaiu 
and  allied  species.  The  divergent  frontal  sulci  readily  separate 
it  from  C,  virescens,  SI.,  and  other  species  with  short   parallel 
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p.  201)  seems  to  be  C7.  Hibcyaneum.  I  think  it  is  quite  likely  that 
further  investigations  with  specimens  from  many  different 
localities  will  show  that  C.  rugatum,  Blkb ,  and  C  suieaiieepf, 
81.,  will  have  to  be  placed  under  C\  subcyawtnm,  perhaps  as 
varieties. 

Carenum  subporcatclcm,  Macl. 

C,  MubporaUuium^  Macl.,Trans.  Ent.8oc.N.S.W.  1865,  i.  p.  184; 
C.  poliuUum,  MacL,  Lc,  1873,  ii.  p.  98. 

A  comparison  of  the  types  of  these  species  in  the  Australian 
Museum  convinces  me  of  the  correctness  of  the  above  synonymy. 

Carenum  anthkacixum,  Mac!. 

C,  anthpacinum,  MacL,  Trans.  Ent.  Soc.  1864,  i.  p.  135;  C. 
efj^ninunij  Casteln.,  Trans.  Roy.  Soc.  Victoria,  viii.  p.  134. 

C.  ebeninumj  Casteln.,  should,  from  the  description,  lie  a 
Hjnonym  of  C,  anthracinum^  Mac!.;  Hpecimenh  are  in  the  Macleay 
Museum  labelled  "  C  ebeninum,  Casteln.,''  which  are  conspecific 
with  C.  aHlhracinum.  Mr.  Blackburn  has  noted  the  variability 
in  colour  of  C.  anthracinum  (Trans.  K.  Soc.  8.  Aust.  1887,  x. 
p.  ."W);  specimens  taken  by  Mr.  C.  French,  Junr.,  in  th**  North- 
wesc  of  Victoria,  vary  in  colour  of  the  elytra  from  black  on  the 
disc  with  purple  reflections  on  the  sides  to  black  only  near  the 
middle  of  the  di.Hc  with  the  lateral  declivities  bright  metallic 
purple;  these  specimens  cannot  Ixf  separated  from  C  nnthracinuiiij 
and  seem  also  (though  a  little  larger)  conspecific  with  ^'.  (/racile, 
SI.,  which  in  view  of  tlieir  evidence  cannot  l>e  n*;^ar<lefl  as  more 
than  a  variety  of  C.  anthm^inuin.  I  do  not  think  C  cynnijfenn^^ 
Mai*l.,is  a  species  distinct  from  C.anthracinnin{vujU  iJl»*:kburn,/.c.) 

Carsxum  scaritioides,  Westw. 

C.  itctiritwideii,  Westw.,  Arcan.  Ent.  i.  p.  192;  C.inl^rnufdinm, 
Wentw.,  Trans.  Ent  Soc.  1849,  v.  p.  203;  C.  aironiUfu*,  Macl., 
Trans.  Ent.  Soc.  N.aW.  1863,  i.  p.  137:  C.Motujnm,  Ma<:l., /.<:., 
|».  138:  C.  nifferrimum^  MacL.  /.r.,  p.  176;    C.  ambujuum,  Macl., 
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Lc.y  p.  177;  Csubquadratumj  Macl.,  l.c,  p.  177;  C,  strtato-punciu- 
latum,  Macl.,  Lc,  p.  178  ;  C.  ignoium,  SI.,  P.L.S.N.S.W.  1891, 
(2),  vi.  p.  427. 

Most  of  the  synonymy  given  above  has  already  been  published 
by  me  (P.L.S.N.S.W.  1897,  xxii  p  211),  and  I  have  now  to  add 
C.  ambif/uiinif  Macl.,  after  examination  of  the  type.  C.  tgnotum, 
SI.,  is,  from  comparison  of  types,  conspecific  with  C.  ambiguum. 
After  seeing  the  type  of  C.  itnbf/uadratnni,  Macl.,  I  can  find  no 
decided  difference,  beyond  its  somewhat  more  depressed  form, 
l>etween  it  and  C.  scaritioidnsy  Westw.,  of  which  I  regard  it  as  a 
synonym. 

Carenum  regul.\re,  n.sp. 

(J.  Elongate,  robust,  parallel;  head  large,  deeply  biRulcate, 
lightly  constricted  behind  eyes;  prothorax  a  little  broader  than 
long,  subparallel  on  sides,  obliquely  angustate  to  base;  elytra 
twice  as  long  as  broad,  subdepressed,  strongly  declivous  on  sides 
and  apex,  quadripunctate.  lx)rder  thickened  and  upturned  at 
humeral  angles,  infiextnl  margin  very  narrow  l)ehind  first  ventral 
s(»gment;  anterior  tibiae  bidentate.  Under  surface,  legs,  head 
(generally),  and  disc  of  prothorax  black,  some  greenish  reflections 
on  sides  of  occiput,  below  eyes  and  on  sides  of  prostemam: 
margins  of  prothorax  viridescent;  elytra  purple-black,  violaceous 
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mentuin  and  genie  very  strongly  and  abruptly  raised  from  gultc. 
Antennw  stout;  four  basal  joints  cylindrical,  six  succeeding  ones 
compressed,  apical  joint  elongate,  oval.  Prothorax  very  little 
wider  than  head  (6*6  x  7*5  mm.),  convex,  Hghtly  declivous  to  base; 
basal  area  defined  by  a  transverse  impression;  sides  subparallel,  . 
rounded  at  posterior  angles,  hardly  sinuate  on  each  side  of  base; 
ant4M'ior  margin  truncate;  anterior  angles  widely  rounded  and 
hardly  at  all  advanced;  base  wide,  rounded;  lx>rder  narrow,  moi-e 
strongly  retlexed  behind  posterior  angles,  thick  on  liase;  lateral 
marginal  channel  narrow,  not  continued  across  base;  a  distinct 
wide  shallow  impression  in  front  of  each  basal  angle;  median  line 
linear,  (U'ep  (only  the  anterior  marginal  puncture  pres<?nt  in 
specimen  liefore  me).  Elytra  alxiut  same  width  as  prothorax 
(15  X  7*7  mm.),  verj' little  rounded  on  sides;  apical  curve  wide, 
short,  base  truncate,  vertical  alx)ve  peduncle:  disc  sulxlepress<*d; 
sides  and  apex  roundly  and  strongly  declivous;  Ixirder  narrow, 
thickened  tt»wards  apex  (the  edge  not  reilexed  on  apical  curve), 
decidedly  thickene<l  an<l  upturne<J  (not  dentate)  at  hiim(;ral 
angles;  four  <ic*ellate  punctures  in  a  slight  depression  on  Ixase  near 
each  humeral  angle,  a  fifth  puncture  at  a  little  distance  from 
these;  lateral  row  of  punctures  rather  widely  place<l,  except  near 
humeral  angles.  Sutun*  l>etween  second  and  third  ventral 
segments  entire;  second  ventral  segment  with  a  shallow  concave 
impression  in  middle  lx?tween  jMJsterior  trochanters ;  reilexed 
Ixinler  of  apical  ventral  segment  not  foveolate  on  each  side  of 
anus,  l>^gs  long;  anterior  femora  thick,  not  dilatate  in  middle 
or  with  a  notch  on  lower  side  l>efore  ajK^x,  unipuiictate  near  lower 
niargiu  of  inner  side  towarrls  afx»x  :  anterior  tibia*  bidentat^*. 
apical  plate  without  a  dentiform  pn^jection  lx»low  tarsus:  intei- 
nieiliate  tibiie  with  a  strong  triangular  external  tooth  at  aj^x : 
p*>Nt<»rior  legs  long,  light,  trochanters  pyriform,  triangular  and 
(i«»int4*ii  at  apex.     Length  27,  breadth  7*7  mm. 

iiah.      liarrow  Creek,  Central  Australia  (Coll.  Fn»nch:  uni(|ue). 

Chra'ly  allied  to  C  acutipeHy  SI.,  with  which  it  agn*i*s  in  e\ery 
feature  of  importance,  but  differing  in  colour,  larger  size, 
liOHal    sinuosities   of    the    prothorax    almost    olisolete,  posterior 
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trochanters  with  the  apex  less  drawn  out  into  an  acuminate  point 
It  seems  impossible  to  unite  the  two  unique  specimens  of  C 
regulare  and  C,  ctcntipes  before  me  under  one  specific  name, 
though  subsequent  observations  may  show  them  to  be  varieties 
of  a  widely  spread  and  variable  species.  The  anterior  discoidal 
punctures  of  the  elytra  are  placed  close  behind  the  humeral  angles 
(2  mm.  distant),  the  posterior  about  the  apical  fifth.  I  have 
placed  C.  acutipes  and  C.  regulare  in  the  same  group  as  C.  quadri- 
punctaliun,  Macl.,  though  they  seem  to  have  but  little  affinity  to 
that  species. 

Carenum  subplanatum,  Bates. 

I  identify  as  C  suhplaiwium^  Bates,  a  species  in  Mr.  C.  French's 
collection,  of  which  the  following  is  a  description  : — 

Head  black  with  purple  reflections  near  posterior  extremities 
of  frontal  sulci;  prothorax  black,  violaceous  towards  margins; 
elytra  bright  violaceous;  under  surface  black.  Head  transverse 
(2'5  X  3-7  mm.),  convex,  transversely  impressed  across  occiput; 
frontal  sulci  deep,  diverging  lightly  backwards  and  meeting 
posterior  transverse  impression  at  full  depth;  frontal  spaces  con- 
vex, the  lateral  ones  abruptly  acclivous  and  bipunctate  above 
eyes;  clypeus  with  median  part  truncate,  intermediate  angles 
prominent,  short,  acute;  eyes  deeply  set  in  orbits,  not  prominent 
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Car^num  (PtUiseaphus)  /elixj  SI.,  resembles  C.  sttbplatuUum^ 
Bates,  but  a  specimen  is  not  now  available  to  me  for  comparison. 
It  seems  to  me  that  Paliscaphus^  though  closely  allied  to  Eutomoy 
cannot  be  united  with  it,  and  is  as  much  entitled  to  generic 
rank;  however,  I  prefer  to  merge  it  in  Caretium. 

Genus  E  u  t  o  m  a. 

I  ofier  the  following  grouping  of  the  species  of  Eutoma  in  the 
hope  that  it  may  help  to  make  the  identification  of  species  in 
that  genus  a   little   less    difficult    than    at  present.       Eutoma 
aberraru,  SL,  should  be  referred  to  Corwpternm. 
L  Eljtra  biponctate. 
A.  A  tingle  large  panetore  on  the  base  of  each  elytron  near  shoulder. 
E.  cavipenne^  Bates.  K.  gratiotum,  SI. 

E.  atpripenntf  Mad.  E.  $pUndidum^  Macl. 

E.  riolaceum,  Macl. 

AA.  Several  ponctares  in  a  cluster  at  base  of  each  elytron. 
B,  adelaidit,  Blkb.  E.  Miutersi,  Macl. 

E,  epucapaUf  Cast.  E.  purpuratum.  Cast. 

E.  JUifarmf,  Cast.  E.  fubrvgofulum,  Macl. 

E.  glaberrimum^  Macl.  E.  Mubstrititulum^  Mac). 

E.  Unittitme,  SL  E.  tinctiWitum,  Newm. 

E.  undulatum,  Macl. 

U.  Eljtra  qnadriponctate. 

£.  hrempenne,  Macl.  E,  magniHcum,  Macl. 

E.  dig§lm.  Mad.  E.  viridicolor,  SI. 

IIL  Elytra  aez-  or  octopunctate. 

E,  frenehi,  SL  E,  punctipenne,  MacL 

The  E.  tplendidutn  Qroup  belongs  to  South-West  AuHtralia, 
with  the  exception  of  E,  gratiotum,  SL,  which  is  said  to  be  from 
the  Mallee  District  of  Victoria,  a  locality  which  I  cannot  help 
thinking  may  have  been  ascribed  to  it  in  error. 

E.  iineiillaium^  Newm.,  seems  to  be  the  only  species  of  the 
genus  found  east  of  a  line  drawn  from  Moreton  Bay  to  Port 
Phillip.  I  have  no  doubt  but  that  E.  bipunctatum,  Macl,  E. 
puneiuiaium,  Macl,  S.  newmani^  Cast.,  E.  lasve,  Cast.,  E.  loddo- 
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iieiuey  Cast.,  are  synonyms  of  E,  tinctillalum,  I  have  not 
examined  Sir  William  Macleay's  types  carefully,  but  have  great 
doubt  whether  his  species  from  Eastern  New  South  Wales,  viz.,  E. 
ylabeiTimurti,  E.  mfiaterai,  E.  vubricyos'idum,  E,  suhstriatnlum  and 
K.  undniatum  are  different  from  t\  tinctillatum, 

EUTOMA    LKVIS8IME,  n.Sp. 

Elongate,  subdepresaed,  lievigate;  head  wide  across  eyes, 
decidedly  narrowed  behind  eyes;  prothorax  a  little  broader  than 
long,  widely  lobate  at  base;  elytra  truncate-oval,  bipunctate,  base 
with  three  punctures  in  a  depression  near  each  angle,  marginal 
row  uf  punctures  wide  apart  in  middle  of  sides  (only  three  or 
four;.  Polished  black,  prothorax  narrowly  margined  with  purple, 
elytra  becoming  purple  on  lateral  declivities. 

Head  wide  (2*8  x  3*5  mm.),  transversely  impressed  behind 
vi»rtex.  frontal  sulci  deep,  diverging  posteriorly;  space  between 
sulci  couN  ex,  with  an  oblique  foveiform  impression  on  each  side 
at  narrowest  part;  spaces  between  sulci  and  eyes  convex,  roundly 
prominent  and  convey  before  eyes;  preocular  sulcus  obsolete;  eyes 
convex,  more  prominent  than  supra-antennal  plates,  deeply 
enclosed  in  orbits  at  base;  postocular  processes  sloping  gently  to 
head;  two  supraorbital  punctures  on  each  side.  Prothorax  a 
little  broader  than   long  (33>t3"5  mm.)j   J*ulKle|Mv^?i.spd,   li|xhtlv 
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The  legs  are  as  usual  in  Eutoina;  the  frontal  sulci  are  shallower 
po^it('riorIJ  and  do  not  extend  as  far  backwards  as  in  E,  tine- 
tiilalnin,  Newm.  In  the  specimen  before  me,  Just  behind  the 
extremity  uf  each  sulcus  there  is  a  small  punctiform  impression, 
which  may  represent  the  usual  end  of  the  sulcus  in  the  species, 
and  the  presence  of  which  in  the  type  specimen  may  be  caused 
by  a  slight  interruption  of  the  ordinary  course  of  the  sulcus. 

Allied  to  E.  tinctillatum  but  more  depressed;  the  head  wider 
acroHK  the  eyes  and  more  strongly  narrowed  posteriorly,  eyes  more 
prominent  and  convex;  prothorax  proportionately  wider,  less 
convex  and  less  declivous  to  the  sides  (the  sides  are  decidedly 
narrowed  to  the  apex  from  the  anterior  marginal  puncture); 
elytra  shorter,  the  marginal  punctures  fewer  in  number  and 
placed  at  wider  intervals  on  middle  of  sides ;  posterior  tro- 
chanters shorter  and  more  oval  (more  widely  rounded  at  apex). 
The  genip  rise  abruptly  from  the  gulie  at  the  base,  instead  of  by 
a  gentle  slope  as  in  E.  tinctillatum^  and  are  not  divided  from  the 
hubmentum  by  a  sulciform  impression.  Its  exact  habitat  is 
dcjubtfnl,  but  I  believe  it  is  either  from  Cape  York  or  the  North- 
west C«)a}<t. 

£.    PUNOTIPBNNE,    Macl. 

Thret*  npecimens  of  this  species  have  Iwen  given  to  me  by  Mr. 
C.  French  as  from  Cape  York,  Queensland.  The  colour  is 
iiietaJIic-purple  (including  under  surface),  each  elytron  has  four 
large  punctures— wide  apart— placed  longitudinally  along  the 
middle  (one  Hpecimen  has  five  punctures  on  the  right  elytron). 
The  measurements  of  the  large.st  specimen  are — head  2*8  x  3*2mm., 
|»n»thurax  3*5  x  3*3  mm.,  elytra  7  x  33  mm.  T^ength  ll'5-l3-5, 
liK-adth  2  8-3-3  mm. 

E,  frenrJii^  81.,  is  very  closely  allied  to  C.  pnnctipeniie^  Macl., 
hut  seems  t<>  me  specifically  distinct;  it  diifers  by  its  green  colour, 
the  elytra  with  only  three  punctures  on  each,  the  anterior  angles 
of  the  prothorax  a  little  more  prominent,  «$:c.  It  should  be 
iiot^^l  that  by  some  oversight  I  described  E,  trenchi  asliaving  the 
2r) 
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elytra  quadripunctate,  whereas  the  type,  which  is  in  my  posses- 
sion, has  three  punctures  on  each  elytron,  the  posterior  puncture 
being  near  the  apex  on  the  apical  declivity. 

Genus  Carenidium. 
Carbnidiuh  sapphirinuh,  Bates. 

A  species  of  Carenidium  from  the  North-west  Coast  is  in  tke 
possession  of  Mr.  C.  French,  which  I  identify  as  C.  aapphirinum, 
Bates.     The  following  is  a  brief  description  : — 

Upper  surface  dark  violet  becoming  green  on  sides  of  prothorax, 
elytra  and  head,  also  in  the  frontal  sulci j  under  surface  black 
with  bluish  metallic  tints  on  gulte;  prostemum,  inflexed  margins 
of  elytra,  sides  of  abdomen  and  legs  black.  Head  large 
(4*7  X  7  mm.),  upper  surface  shagreened;  labrum  emarginate  in  a 
regular  curve;  clypeus  sinuate-emarginate  behind  labrum;  inter- 
mediate angles  obtuse,  wide  at  base,  projecting  lightly.  Mandi- 
bles thick,  the  left  with  the  tooth  in  middle  thick,  short,  slightly 
elevated.  Prothorax  convex,  transverse  (6x8*7  mm.);  sides 
rounded;  border  widely  reflexed.  Elytra  oval  (14  x  9*5  mm.), 
subdepressed;  base  abrupt  behind  peduncle,  lightly  emarginate  at 
suture;  four  or  five  obliquely  placed  punctures  on  each  side  of 
base.     Length  29,  breadth  9-5  mm. 

From   C  f/tii/aiinntii^   Macl.,  and   C  ^upfirbiinif   Qa^nieln.^  two 
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obtuse,  sinuosities  on  each  side  of  basal  lobe  stronger;  elytra 
more  convex,  narrower  at  the  base,  more  roundly  ampliate  behind 
the  shoulders,  lateral  declivities  more  rounded — almost  hiding; 
the  l)oi*der  in  the  middle  when  viewed  from  above.  From  C. 
sapphiruiumf  Bates,  it  differs  by  facies;  the  labrum  smaller  and 
more  deeply  emarginate;  clypeus  more  deeply  and  evenly  emar- 
ginate;  anterior  margin  of  head,  outwards  from  intermediate 
angles  of  clypeus,  forming  an  even  oblique  curve  (not  curving 
decidedly  forward  in  middle  as  in  C,  sapp/arinum).  The  mandi- 
bles are  flat  on  the  upper  surface  as  in  C  superbutu, 

ireUJlH   MONOCBNTRUM. 
MONOCBNTRUM    LONtilCBPS,  Chaud. 

I  have  found  a  species  of  Ma7ioce7itrum  in  New  South  Walets 
near  Grenfell  and  Urana,  which  seems  to  be  if .  longiceps^  Chaud. 
The  late  Mr.  Geo.  Barnard  found  if.  longiceps  at  Coomooboolarou. 
Dawson  River,  Queensland. 
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DESCRIPTIONS  OF  TWO  NEW  SPECIES  OF  DIPTERA 
FROM  WESTERN  AUSTRALIA. 

By  D.  W.  Coquillbtt. 
( CommunicaUd  by  Arthur  M.  Lea.) 

PlIYTOMYZA    BBT£,  n.8p. 

Yellow,  ail  ocellar  dot,  upper  half  of  occiput  except  along  the 
margin,  metionotuin  except  lateral  margins  and  hind  angles,  a 
Rpot  on  each  nide  of  the  ncutellum,  the  metanotum  and  ulxiomeu 
except  sides  and  hind  margins  of  the  segments  of  the  latter, 
hlackish-brown,  tibiie  yellowish-brown,  tarsi  dark  brown,  antennal 
arista  and  hairs  and  bristles  of  entire  insect  black ;  niesonotura 
polished,  destitute  of  short,  bristly  hairs  except  in  front  of  the 
suture,  bearing  three  pairs  of  dorsocentral  bristles,  the  anterior 
pair  shortest  and  situated  slightly  in  front  of  the  suture;  wings 
greyish-hyaline,  hind  cross- vein  wanting.     Length  1  mm. 

Ilab. — West  Australia:  three  specimens  bred  by  Mr.  Arthur 
M.  Lea,  from  larvs  mining  the  leaves  of  the  beet. 

Closely  related  to  the  European  flav()»cutellatn^  but  the  latter 
IH  twice  as  large,  has  the  thirrl  antennal  joint  black,  niesonotum 
opai|ae,  grey-pniinose  and  l)earing  four  pairs  of  dorsocentral 
bristles,  etc.  This  is  the  only  species  of  Phytomyza  known  to 
me  to  attack  the  beet.  It  is  very  probable,  however,  that  it 
originally  fed  upon  some  other  plant,  one  that  is  indigenous  to 
Australia. *^  No  species  of  this  genus  was  des<;ribed  from  Aus- 
tralia by  the  older  authors,  nor  is  any  species  of  Phytomyza 


*  This  tormiie  is  quite  oorrect,  as  I  have  reared  it  from  Bevernl  puiRonous 
plante  of  the  genus  AnikocercU;  and  in  TasiuaniA  from  both  beet  and 
mfti^ia-  — A.II.L. 


390        NEW  SPECIES   OF  DIPTBRA  FROM  WESTERN  AUSTRALIA. 

mentioned  by  Van  der  Wulp  in  his  recent  Catalogue  of  the 
Diptera  of  South  Asia. 

Myiophasia  plava,  n.sp. 

Yellow,  the  hairs  and  bristles  chiefly  black,  a  medio-dorsal 
brown  vitta  on  the  abdomen;  eyes  of  male  separated  about  the 
width  of  the  lowest  ocellus,  antenna;  reaching  five-sixths  of 
distance  to  the  oral  margin,  the  third  joint  slightly  more  than 
thrice  as  long  as  the  second,  the  lower  front  comer  produced  in 
the  form  of  a  blunt  tooth,  arista  thickened  on  the  basal  two- 
fifths;  mesonotum  somewhat  polished,  marked  with  five  grej 
pruinose  vittse,  three  pairs  of  postsutural  dorsocentral  macro- 
chsetse,  two  marginal  pairs  on  the  scutellum,  sternopleura  bearing 
two  macrochsetse,  abdomen  subopaque,  bearing  only  marginal 
macrochsetje;  wings  hyaline,  third  vein  bristly  about  half-way  to 
the  small  cross-vein,  hind  cross-vein  nearer  to  the  latter  than  to 
liend  of  fourth  vein,  first  posterior  cell  petiolate,  the  petiole 
about  half  as  long  as  the  hind  cross-vein.     Length  5  mm. 

Hah. — West  Australia;  two  males  bred  from  adults  of  the 
Scarabajid,  Anoplostethua  opalimis,  Burm. 

Although  al^errant  in  its  colouring,  this  interesting  species 
possesses  practically  all  the  structural  characters  of  the  type 
sj>ecies   of  the   germs   Mt/iophfigia  ;    the    two  heretofore    kn<™  n 
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the  middle  very  distinctly  rugulose.  Two  basal  segments  of 
abdomen  with  moderately  large  punctures.  Length  (including 
rostrum)  2,  width  ^  mm. 

/^a6.— Geraldton,  W.A. 

Differs  from  cwcua  in  being  smaller,  thinner,  and  paler;  the 
hair  shorter,  the  abdomen  more  distinctly  punctate,  and  the 
anterior  tibial  hooks  shorter  and  thinner.  It  is  possible  that  it 
should  l>e  regarded  as  a  variety  only  of  //.  ccecus,  but  it  is  at  least  a 
variety  worthy  of  a  name.  A  number  of  specimens  were  obtained 
from  the  "outer  beach"  at  Gerald  ton  burrowing  at  the  roots  of 
a  small  species  of  salt-bush  (Atriplex), 

Halorhynchus  c^bcus,  Woll. 

This  species  I  have  repeatedly  searched  for  under  seaweed  and 
beach-growing  plants  at  and  about  Fremantle  (the  original 
locality),  but  never  succeeded  in  obtaining  more  than  two  speci- 
mens. These  were  taken  from  about  four  inches  below  the 
surface  at  the  roots  of  a  species  of  spinifex  grass  growing  close  to 
Cottesloe  Beach. 

Tasmanica,  n.g. 

Ilecul  not  distinctly  separated  from  the  rostrum,  their  outline 
slightly  incurved  at  middle,  combined  length  equal  to  about  two- 
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THE  DOUBLE  STAINING  OF  SPORES  AND  BACILLI. 


By  11.  Greig  Smith,  M.Sc.,  Macleat  Bactkriologist 
TO  THB  Society. 

Until  cjuite  recently  the  methods  recommended  by  various 
authors  for  staining  the  spores  of  bacilli  produced  results  that 
were  far  from  l>eing  satisfactory.  Fortunately  this  state  o£ 
affairs  has  been  removed  by  Klein*,  of  Amsterdam,  who  fau 
published  a  method  which,  with  a  little  improvement,  is  eminently 
successful. 

The  methods  in  general  use  consist  in  the  first  place  in  preparing 
a  film  of  the  material  to  be  stained  by  mixing  a  portion  of  an 
agar  or  potato  culture  of  the  bacillus  with  a  drop  of  water  upon 
a  clean  cover-glass  and  allowing  the  suspension  to  dry.  The 
dried  film  is  then  fixed  by  passing  it  three  times  through  tlie 
bunsen-Haine,  a  process  which  has  for  its  object  the  coagulation 
of  the  liacterial  protoplasm  and  the  attachment  of  the  bacteria  to 
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noted  thut  it  was  nmcli  easier  to  kill  faactena  and  spores  when 
they  were  in  the  moist  oonditian  than  when  ther  had  been  dried. 
and  from  thi«  he  reaaaDed  that  it  would  be  much  easier  for  the 
stain  to  get  throo^  the  moiBt  than  thronirh  xhf*  dried  Kpore<case. 
Accordingly  he  stained  first  and  fixed  afterwards. 

Hi*i  procednre  is  as  foUowfi : — A  platinum  loop  i*;  filled  with  a 
culture  of  the  bacillus  grown  npon  potato  for  24  hours  (at  87'  C), 
and  thi«>  i<  introdooed  into  a  small  quantity — say.  two  or  three 
drops — of  normal  saline  oantained  in  a  watch-glass.  The  culture 
is  stirred  in  the  saline  until  a  homogeneous  suspension  is  (»btained. 
An  equal  number  of  drops  of  carbc»l-fucbsin  is  added,  and  the  two 
fluids  are  thoroughly  mixed.  The  watch-glass  is  placed  high  over  a 
micrcHrhemical  burner  mo  that  thel>eAt  applied  is  just  sufficient  to 
cause  a  slight  vapour  to  hover  over  the  sorfa(*e  i»f  the  fluid.  A 
larger  watch-glass  is  placed  over  the  first  to  keep  out  the  dust 
and  to  enable  one  to  judge  the  intensity  of  the  heating.  There 
should  be  just  a  slight  film  id  condensed  water  upon  the  co^erin^ 
glaiw.  At  the  end  of  nir  minutes  the  watch-glass  is  taken  from 
the  burner  and  allowed!  to  cool  for  a  few  moment.<v.  The  bacilli 
and  spores  which  have  precipitated  more  or  less  are  again  distri- 
buted in  the  stain  by  imparting  a  rotatory  motion  to  the  cover- 
glass.  A  loop  of  the  suspension  is  spread  over  a  clean  cover-glass 
and  allowed  to  dry  in  the  air.  The  film  is  fixed  by  passing  it 
twice  through  the  flame.  The  bacilli  are  then  decolorised  by 
immendng  the  co%*er-glass  in  1'.  sulphuric  acid  for  one  or  two 
seconds,  after  which  the  acid  is  washed  oflf  mith  water  and  the 
bacilli  counter-stained  in  dilute  water%'-a1coholic  methylene-blue 
for  three  or  four  minutes.  The  film  is  washed  in  water,  dried 
and  mounted  in  balsam.  After  this  treatment  the  spores  appear 
red,  the  bacilli  blue. 

The  method  as  recommende<i  by  Klein  is  excellent  as  far  iis 
tlae  principle  is  concerned,  but  the  details  might  be  altered  with 
advantage.  Home  spores,  instead  of  staining  red,  show  only  a 
pink  margin.  Klein  does  not  push  tlie  staining  process  far 
enougli,  and  indeed  it  is  hardly  possible  to  do  so  when  a  watch- 
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glasB  is  used  to  hold  the  fluid.  There  are  spores,  as,  for  example, 
BcLT.  lactift  XII.  (Fliigge),  which  stain  quite  readily  with  carbol- 
fuchsin  in  the  usual  manner  after  fixation  by  heat,  while  others, 
as  a  Bac.  leptoHporita  sp.,  stain  but  faintly  when  Klein's  method  iss 
employed.  The  refractory  spores  are  stained  a  deep  red  by  the 
following  method  : — Four  drops  of  normal  saline  are  pipetted 
into  a  small  test-tube,  and  the  spore-bearing  material  is  rubbed 
up  with  this  until  a  homogeneous  suspension  is  obtained.  Four 
drops  of  fresh  carl>ol-fuchsin  are  pipetted  into  the  tube  and  the 
mixture  shaken.  A  plug  of  cotton  wool  is  inserted  and  the  tube 
placed  into  a  l)eaker  of  boiling  water.  The  water  is  boiled  for  a 
quarter  of  an  hour,  when  the  tul)e  is  taken  out  and  shaken.  A 
loopfdl  of  the  bacterial  suspension  is  withdrawn  and  spread 
uniformly  over  a  cover-glass  which  is  dried  either  in  the  air  or 
hip;h  over  a  bunsen-flame.  The  film  is  next  fixed  by  pa.ssing  the 
coxer-glass  three  times  through  the  flame  in  the  usual  manner. 
The  bacilli  are  decolorised  in  methylated  spirit  containing  1"5;^ 
(by  volume)  of  concentrated  hydrochloric  acid.  When  the  film 
appears  colourless,  the  cover-glass  is  withdrawn  and  moved  a  boat 
in  water  to  remove  the  alcohol,  after  which  the  fiilm  is  stained 
with  carbol-methylene-blue  in  the  ordinary  manner;  it  is  then 
washed,  dried  and  mounted. 

The  acidified  alcohol  appears  to  give  a  cleaner  film  than  when 
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wheu  the  investigmUM*  mi^t  aasDj  tw-  kid  a«;cnT.  OATCaiu  ntd- 
shaped  water-baclma  beo(«De  vnmoiiLKiu  as  tber  ctmw  nld;  th^ 
protoplasm  aggreigBSefr  ax  the  jKairs.  wkicL  siain  df^lj.  ka^ix^r 
thf  centre  of  the  rod  iixi«aaizi9d.  In  ihv*^  can/Ett^  the  opntral 
unstained  vacmofe  and  atynriaillj  wbeu  it  i^  <»vaL  prcflcntf^  an 
appearance  similar  tc*  an  nntaainad  Kpore.  Wliem  cxvonver- 
staining  is  made  Q«e  cC  the  ofntnJ  vamcile  d<ie«  not  fttain.  It 
iM  here  that  perfaap!^  tlie  advantase  ai  pu>iRe«)Kinx:  a  prooeH>  which 
Htains  tiie  moKt  refraeu«y  spcirefi  ih  e-vident.  One  can  dcfiend 
upon  the  spore  being  stained.  In  tLe  catie  of  Taroolee  it  is 
possible,  by  limiting  the  dtvokirisatiaD  vitb  acidified  akobol.  and 
bj  coanter-fttaining  vith  bine,  to  obtain  tbe  bacteria  with  their 
(len«*e  terminal  protoplana  stained  red.  and  the  vacuole  pale  bine. 
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NOTES    AND    EXHIBITS. 


Mr.  D.  G.  Stead  exhibited  mounted  preparations  of  various 
crustacean.s  including  Nectocarcinus  iniet/ri/rvns^  M.-Edw.,  from 
Port  Jackson,  Cancer  novcp-zelandioi,  Jacq.  &  Lucas,  from  New 
Zealand,  Lithodes  maia,  Lieach,  from  Norway,  and  MdcropMhaJlr 
mvs  setosiiSf  M.-Edw.,  one  specimen  of  the  last  of  these  being 
distorted  by  the  attack  of  a  parasite  {Bopyrus  sp.). 

Mr  Froggatt  exhibited  a  series  of  co-types  of  the  parasitic 
Hymenoptera  described  in  Mr.  Ashmead's  paper. 

Mr.  Waterhuuse  exhibited  the  sexes  of  the  buttei*fly  eommonlj 
known  as  Papiiio  Erectheus^  Don.;  and  he  raised  the  question  of 
the  authority  for  the  choice  of  names  in  this  and  similar  cases. 
The  female  was  originally  described  and  figured  by  Donovan  in 
the  **  Insects  of  New  Holland"  (1805)  as  1\  JUgeii^  (pi.  xiv.),  and 
the  male  as  P.  Frectheics  in  the  same  work  (pi.  xv.). 

Mr.  (rreig  Smith  illustrated  the  technique  of  the  double  stain- 
ing of  spores  and  bacilli  proposed  in  his  paper;  and  he  also 
showed  mounted  preparations  under  the  microscope. 
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DESCRIPTIONS  OF  NEW  AUSTRALIAN 
LEPIDOPTERA. 

By  Oswald  B.  Lower,  F.E.S.,  Loxd. 

BOMBYCINA. 
Odoxsstis  hilaropa,  n.sp. 

^,  30  mm.  Head,  thorax,  palpi,  legs  and  alKlomen  deep 
mahogany-red,  posterior  legs  paler.  Antenna*  ferruginous,  pec- 
tinations ochreous,  at  greatest  length  S.  Furewings  elongate, 
moderate,  rather  short,  costa  nearly  straight,  hindniargin  lx»wed; 
mahogany-red,  deeper  on  )>asal  half;  a  broad  transverse  median 
shade,  anterior  edge  obscure,  posterior  eilge  moderately  defined, 
from  3  of  C08ta  to  beyond  middle  of  inner  margin,  sinuate  inwanls 
on  lower  half;  a  curved  transverse  row  of  fuscous  splits,  from  just 
before  apex  to  just  before  anal  angle;  a  nxldish-fuscous  hind- 
marginal  line:  cilia  fuHcous-rtMldish.  Hindwings  nuihogany-red 
mixed  with  (x:hrcous  towanls  bas(>;  cilia  as  in  fort' wings. 

Cape  York,  Q.;  one  specimen,  in  Docomljer. 

NOLA    VKUXALIS,  n.sp. 

^.  20  mm.  Head  and  thorax  white.  Palpi  4,  white,  strongly 
infuscated  on  Hidesi.  Antenna*  whitish  on  iKisal  half,  ochreous  on 
terminal  half.  Abdomen  whitish.  Anterior  and  middle  leg« 
fuHcous,  tibiw  and  tami  obscurely  ringed  with  whitish,  i>ost<*rior 
pair  whitish.  Fore  wings  elongate-triangular,  costa  gent  ly  arched, 
hindmargin  oblique,  hardly  rounded;  whitisli,  irregularly  suil'used 
with  fuscous;  a  short  blackish  dentate  lino  at  l>a.He  of  costa;  a 
blackish  line  from  costa  at  alx>ut  ^,  commencing  oblicjuely  out- 
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wards  on  upper  third,  thence  twice  waved  and  terminating  on 
inner  margin  at  |;  a  series  of  blackish  elongate  spots,  starting 
from  costa  l)efore  middle,  strongly  curved  around  and  ending  on 
inner  margin  in  middle,  somewhat  obscure  on  lower  ^ ;  a  second 
row  of  similar,  yet  more  elongate  spots,  starting  from  costa  at  J, 
and  ending  on  inner  margin  at  anal  angle,  almost  parallel  to 
previous  row  of  spots:  hindmarginal  area  of  wing  more  fuscous; 
a  row  of  obscure  blackish  hindmarginal  spots  :  cilia  fuscous,  with 
dull  whitish  points  at  extremities  of  veins.  Hindwings  whitisli, 
faintly  infuscated  around  apex  and  upper  half  of  hindmargin;  a 
fine  fuscous  hindmarginal  line;  cilia  whitish,  fuscous- tinged. 
Blackwood  and  Goolwa,  S.A.;  two  specimens,  in  October. 


GEOMETRINA. 

Xantuorhoe  lycunota,  n.sp. 

(^9.  24-30  mm.  Head,  palpi  and  thorax  light  fuscous,  mixed 
with  ferruginous,  palpi  2.  Antennte  fuscous,  in  9  annulated 
with  white,  pectinations  of  (J,  6.  Alxlomen  greyish-ochreouis 
sprinkled  with  fine  black  scales.  Legs  dark  fuscous,  more  or  less 
banded  with  whitish -ochreous.  Forewings  elongate-triangular, 
hindmargin  bowed,  hardly  waved;  whitish-ochreous  in  9,  in  ^ 
leadoii-tinged,  in  both  sexes  strongly  mixed  throughout  with  fine 
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win^  with  hindmargin  slightly  waved,  rounded;  light  fu.scous, 
paler  towards  base  and  faintly  strigulated  throughout  with  dark 
fuscous.  Undersurface  ochreous;  forewings  with  basal  area  and 
a  broad  ante-apical  streak  fuscous.  Hindwings  finely  reticulated 
throughout  with  fuscous,  and  with  a  fuscous  discal  spot. 

Broken  Hill,  N.8.W.;  two  specimens,  in  April  and  October. 

An  interesting  and  pretty  species;  the  yellowish  undersurface 
is  a  curious  characteristic.  The  9  i«  much  more  gaily  coloured 
than  the  $. 

Leptomeris  iiypocallista,  n.sp. 

(J.  22  mm.  Head,  thorax,  palpi  and  abdomen  ochreous-ferru- 
ginous.  Antennae  (broken),  ciliations  (?;.  Abdomen  with  a 
submedian  band  of  darker  fuscous.  Forewings  elongate- triangular, 
costa  gently  arched,  hindmargin  slightly  rounded,  oblique; 
ochreou-s-ferruginous,  with  fuscous  markings,  somewhat  obscure, 
dentate;  1st  line  slightly  curved  outwards,  from  before  \  of  costa 
to  J  of  inner  margin;  median  from  *}  of  costa  to  beyond  middle 
of  inner  margin,  preceded  by  a  fuscous  discal  dot  alxive  middle 
and  indented  alK>ve  inner  margin  to  l)eneath  discal  dot:  second 
parallel  to  median,  from  just  l>efore  J  of  costa  to  j-  of  inner 
margin;  siibterminal  cloudy,  waved;  submarginal  only  faintly 
indicated;  a  hindmarginal  row  of  blackisli  dots  :  cilia  n^idish, 
terminal  third  fuscous.  Hindwings  with  hindmargin  rounded; 
colour  somewhat  lighter  than  forewings;  markings  as  in  fore- 
wingSf  bat  discal  dot  well  marked;  cilia  as  in  forewings.  Under- 
surface bright  reddish-orange,  markings  of  upperside  reproduced, 
and  hindmarginal  dots  very  distinct. 

Goulwa,  S.A.;  six  specimens,  in  January. 

I  n  the  rftbrfiria  group. 

DIA8TICTI8  EPiDESMA,  n.sp. 

9.  30  mm.  Head,  thorax  and  palpi  deep  chocolate;.  Antennae 
ochreouH.  Abdomen  foscous,  anal  tuft  ochreous.  I>egs  ochreous, 
finely  irn>rat«d  with  fuscous  and  dark  fuscous.  Forewings 
elongate- triangular,  hindmargin  angularly  projecting  in  middle, 
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upper  half  slightly  concave;  deep  chocolate;  costal  edge  obscurely 
yellowish  and  strigulated  with  blackish;  a  row  of  small  white 
dots,  placed  on  a  narrow  blackish  shade,  from  beneath  |  o£  C06ta 
to  J  inner  margin,  three  median  spots  edged  anteriorly  with 
black ;  a  row  of  obscure  black  dots  along  hindmargin  ;  some 
minute  white  scales  along  hindmargin :  cilia  deep  chocolate. 
Hindwings  with  hindmargin  rounded,  faintly  waved  ;  dark 
fuscous,  somewhat  purplish-tinged  and  becoming  greyish  on 
basal  third;  a  hardly  perceptible  waved  blackish  pastmedian  line; 
some  chocolate  scales  along  inner  margin ;  an  obscure  blackish 
hindmarginal  line;  cilia  as  in  forewings. 

Exeter,  8. A.  ;   one  specimen,  in  Noveml)er.     (Type  in  CW/. 
Harold  Lower). 


Ameloua  tetraclada,  n.sp. 

$.  40  mm.  Head  and  face  ochreous-ferruginous,  forehead  with 
a  large  scoop-like  horny  projection.  Antenuw  ochreous-fuscousr 
pectinations  4,  ochreous.  Thorax  shining  white,  anteriorly  pale 
yellow,  patagia  pale  yellow.  Abdomen  ochreous-white,  beneath 
silvery-white.  Legs  ochreous-fuscous.  Forewings  elongate- 
triangular,  apex  round-pointed,  hindmargin  bowed;  silvery-white, 
with    light    ochreous-fuscous    markings ;    4    longitudinal    thick 
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side  obscurely  reproduced;  a  large  black  apical  spot.  Hind  wings 
white,  with  a  large  blackish  apical  spot  and  a  small  blackish  spot 
on  hind  margin  near  anal  angle. 

Broken  Hill,  N.S.W.;  one  specimen  at  light,  in  May. 

Amblora  paronycha,  n.sp. 

9  40  mm.  Head  and  face  dull  ochreous,  forehead  with  a 
prominent  broad  scoop-like  horny  projection.  Thorax  grey, 
anteriorly  dull  ochreous,  patagia  dull  ochreous.  Abdomen 
«»chreou8-white.  Antennae  ochreous.  Legs  ochreous,  coxae  white. 
Forewings  elongate-triangular,  apex  round-pointed,  hindmargin 
liowed;  silvery- white,  with  light  fuscous  markings;  a  thick  streak 
along  costa  from  base  to  apex,  emitting  from  its  lower  edge  at  ^ 
a  thick  furcate  streak,  upper  fork  terminating  on  middle  of  hind- 
margin,  lower  on  hindmargin  above  anal  angle;  a  strong  thick 
obliqne  streak  from  lower  edge  of  costal  streak  at  ^  to  hindmargin 
immediately  above  termination  of  upper  fork  of  furcate  streak; 
a  thick  streak  along  inner  margin  to  anal  angle :  cilia  ochreous, 
(imperfect).  Hindwings  with  hindmargin  rounded,  faintly  waved; 
white,  somewhat  tinged  with  light  greyish-ochreous;  a  moderate 
blfickish  subapical  spot,  indented  in  middle,  and  continued  very 
narrowly  as  a  hindmarginal  streak  to  anal  angle.  Undersurface 
white;  hindwings  with  a  moderate  black  sul)apical  blotch. 

Broken  Hill,  N.S.W.;  one  specimen  at  light,  in  May. 

RecallH  Tkalauia  Claras  Walk.,  in  general  appearance  and 
markings ;  it  may  ultimately  prove  to  be  the  9  of  tetracladay 
although  I  must  admit  that  I  have  no  justifiable  ground  for  con- 
Hidering  it  so,  as  I  know  of  no  species  (and  T  possess  the  whole 
of  the  known  species  of  both  Thalaina  and  Amelora)  in  which 
the  Hexes  differ  to  such  an  extent.  The  present  and  the  preced- 
ing species  form  a  valuable  connecting  link  between  the  two 
alMve-mentioned  genera,  and  at  first  sight  either  of  them  could 
very  easily  be  mistaken  for  species  of  Thalaina,  but  the  bipecti- 
nated  antenme  of  the  ^,  and  the  curious  frontal  projection  of  the 
hearl  un<|ue8tioiiably  refer  them  to  Amblora,  their  nearest  ally 
lieing  leucanitUOj  G'n. 
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PYRALIDINA. 
Hypsopygia  COSTA  lis,  Fab. 

{Pyralin  costalis,  Fab.,  Ent.  Sjst.  No.  420 ;  P,  Jimbi*iali*, 
Schiff.,  Wieii.  Verz.  p.  124;  P.  awoloinialiHf  Chr.,  Bull.  Moec., 
56,  i.  (var.);  P.  hyWiU^^  Walk.,  xvii.  p.  265  (var.);  P.  ruhro- 
cUialin,  StaiKl.,  Hor.  Ent.  Ross.,  1870,  p.  181.) 

Cooktowii  and  Mackay,  Q.;  ten  specimenH,  in  November.  Not 
previously  recorded  from  Australia. 

SCOPARIA    MESOGRAMMA,  n.sp. 

9.  20  mm.  Head,  thorax,  palpi  and  antenna;  asliy-gr«>j- 
whitish,  thorax  more  whitish  in  middle,  palpi  whitish  at  Ijase. 
Alnlomen  fuscous,  basal  segment  orange.  Legs  ashy-grey- whitish, 
posterior  pair  whiter,  tibiie  fuscous  with  whitish  rings.  Forewing* 
elongate,  moderate,  slightly  dilated  posteriorly,  costa  gently 
arched,  hindmargin  obliquely  rounded;  ashy-grey-whitish;  a  well 
definiHi  black  streak  above  middle  of  wing,  from  ba^e  to  end  of 
cell,  anteriorly  attenuated,  and  somewhat  curved  upwards  on 
anterior  third  ;  a  fine  black  line  l)eneath  streak,  from  base  to 
before  middle,  edged  above  by  its  own  width  of  whitish;  a  row 
of  elongate  black  spots  along  hindmargin,  l)etween  veins :  cili* 
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l)eneath;  fulvous,  somewhat  shining  ami  wholly  irroratefl  rranM- 
versely  with  rows  of  minute  fuscous  dotrt,  p^jntprior  half  of  or/Mtal 
ed;;e  finely  dull  ochreous;  an  elongat«^  fuscDUs  marlc  lyiri'^  on 
inner  margin  at  J  :  cilia  bronzy-fuacf>u-'«,  l'jecominj(  dark  fuj<coiJi 
on  Itjtsal  half.  Hindwings  bninzy-fuscom:  cilia  fu-fo^u-  with  a 
^H'yish  parting  line  near  haHe. 

Burnside,  8. A.;  two  specimens,  in  ^>cto^Jer. 

AXATROPIA    PE^TACOSMA,  n.-p. 

^,   12  mm.     Head,  thorax,  palpi  andanr>rnn;»;  'ttrhnrftn*.'  *  hi^i•;h, 
tinged    with   ferruginous^,    pata;na   femi:nno»iv<^i«';hr*-r/ij-        Ij-'j* 
fusoius,  tibije  and  tarsi  }»Sktui>^l  with  'ji.hp^ifj-  vhi^.i^ri    a'/l'if/A-rn 
hn>ken).     Forewings  el<in:rare.  rw^l^^r^i^.  '.c^'a   fi«-ar.v  'T^i^rh', 
slightly  archfHJ  at   ha?^,  hindmar^rin    '/r/ii  ir.r  r^t^^tA-n.  •j«ru*.\\ 
sinuate  beneath  apex:  liasal  yxt.*-\i  -v^rir-'/'i-- *. ';.";-.'..  *  ^*'..*ii..uiU'^ 
two  transverse  ochreou>-fernjgiriM'j-  fa.-;w-.  r'.r-*.   -a-a..  ';4f/«r'». 
Hecond  starting  from  middle-  'in-  of  %  '■./-'.-*.   -v,i-.  ::'-'.'..:'  '-  ••  •*-*> 
outwards  and  ending  on  inn^-r  mAr^rir.  *''   :     ;y/fr*-r.'.f  «-*;^*-  of 
iMisal  patch  from  \  *A  cir^ta  v>  r^rltrr  :.^^^^•'  '.f   .'.;.-'   '.-.a'/.-. 
with  two  unlentation^  ar^#'.r  midi.*:  i:.!  '^r.  f,.',    >-   s-<^fty.  *;  - 
purple-black Uh  tran^vr-r-.*-  i:k-iik  ;  i-:  'i»rf'/f-  is.  .  :  -  >-*  •*•   ,?  «':/*- 
well    defined,    p«r»t*-ri«>r   ^i^«-    -^/ff.-»?.4'    ..^-r.v    *'  .      .:?.**': 
«^fiecially  on   lower   i  :  a   •^/rrarvr.A*    :•*;•!'/--'    :    %:..  ^-       *'-  '       * 
fu<«c<»ii<*;  gn»undcoiour  !>-•»■<:•;-•.  f*-  .i  =t •.--•.   >-    ;■'-''■    " '   '  •'■ 
with  siimp  "«*.-att*rr»^i  -f^/T-  of  ': ;  '    -*•:-•    --•"   <.    .'.•'•:••••  f 
margin,  iwt*  ini»l<^n(»'  f  --  *  --  -;•/•-    •■-      -*-'-    >-•••»■•   ?<.'-• .     <  •  •; 
Hpi<*al  spot:  f«#Ilt*w*<i  bya>-/.i*.  '^i^'^-  -•  •;••:•>-    ■•.^•<-.    t    >•    •,.• 
of  otfsiA,  th*-D(.-e  omtin'j««j  a*/?..*  •..•y.  v-fc'^v.  '■    tv.  ■»  *.■  -^    *-•  /  • 
j^r.-yJiially  •iimini'4iing  .r.  -u^  V/iiAr---  «.•  *     >-■;;'  ,.    «     •• 

mix«l  with   >'la#.-ki«h  *.'.'i  ».:*.  a    :•.       "-^v-'     'vt.--        •*        ':i  •  •- 
wifiif'*  wiih  hinrJmargiri  -.r^i*^**-**  ■  ■  ^^r*-  '^' ►*•      «-.•.•     ♦    •■ 
*f[ii»ttMl  m-iih  flarker.  iijr*.'.*-'   •^.  ^fO-    'fc^.  ^'  '   *    ■     ■■ 

with 'lark^-r  fa^coo^  >ja^  k'j2  •■- v*--v   '.i. 

I  Slack  m  r»  ^,  S-  A  :  '/fi-?  »  jap'  ■.  aj^r .    .  •-  A ;  •'■ . 

di«*ely  aili^i  u*  <A//yr'y>a/A^'i.  >!*->'.•>*»••.■•     •    •  o\   ;■•  ^-^ 

be  a  variety;  bat  it  apf^aar*  diKiirj*.-:  \*y  ••4^  ^^  itoj*  •     '«-.      J  «■  '*  ' 
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TORTRIX    ARGYRASPIS,  n.8p. 


(^.18  mm.  Head,  palpi,  thorax  and  antennae  ochreous-f uscoqs, 
face  lighter.  Abdomen  greyish.  Anterior  legs  ochreoua-f uscous, 
middle  and  posterior  pair  whitish-ochreous.  Forewings  elongate, 
moderate,  costa  rather  strongly  arched,  hindmargin  oblique, 
slightl}'  sinuate  beneath  apex;  ochreous-ferruginoua  with  silveiy 
markings,  finely  edged  with  blackish  ;  costal  edge  finely  dark 
fuscous  from  base  to  middle;  a  moderately  broad  streak,  from 
biise  in  middle  to  l>efore  J  of  wing,  thence  obliquely  deflected  and 
ending  on  inner  margin  in  middle,  somewhat  dilated  on  inner 
margin;  a  broad,  somewhat  suffused  streak  from  middle  of  wing, 
gently  curved  downwards  and  ending  on  hindmargin  above  anal 
angle;  a  moderately  well  defined  streak  from  just  beyond  middle 
of  costa,  strongly  sinuate  downw^ards  and  ending  on  apex,  becom- 
ing somewhat  narrowed  on  sinuation;  two  oblique  silvery  flecks 
in  sinuation,  just  below  costa,  edged  by  fine  black  lines  beneath: 
cilia  reddish-ferruginous,  with  a  silvery  tooth  at  apex,  caused  by 
continuance  of  sinuate  streak.  Hindwings  fuscous,  slightly 
ferruginous  tinged :  cilia  light  ferruginous-fuscous,  with  a  darker 
sul)basal  line. 

Brisbane,  Q.;  one  specimen,  in  December. 

Tn  the  neighbourhood  of  aufacana,  Mcyr. 
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between  baae  and  before  apex,  from  each  ctf  which  pixiC9eed>  an 
obscure  waved  oblique  fuMxuns  line;  a  iarre  round  si] verr- white 
spot,  at  ^  from  base;  a  aeoood  immodiat^Jj  bekiw,  caIt  sepanted 
by  a  tine  line  of  groaiid colour.  If.iih  e-iced  anterior] j  bj  the 
9e<N»iid  oblique  line  fromoosta:  a  larger  fdmilar  silverr- white  >f*ot 
at  <*nrl  of  cell,  broadest  above,  e^ifed  ant^ricwlT  by  4th  co^tal 
Htreak:  a  row  of  yellowish  spots  around  apica]  fifth  of  Ci»«ta  and 
hind  margin  :  cilia  yellow,  stn.in£rly  inix««d  with  ro^^y.  base  with  a 
few  fuscouH-pnrple  scales.  Hind  win  ^  yellowish-ochreoos.  faintly 
roHy-tinj^:  cilia  yellow. 

Mackay.  Q.;  one  specimen,  in  I^ecember. 

Easily  recogniiied  by  the  lar«:e  sdl very- white  spots. 

HOPLITICA    HABftOPTEKA,  n.»p. 

^.  1 G  ram.  Head,  thorax,  palpi  and  antennie  reddish-ochreous, 
second  joint  of  palpi  whitish  at  base,  antenme  sharply  annulated 
with  fuscous.  Abdomen  ochreou^.  Anterior  legs  reddish,  with 
ochreouH  rings  on  til>i«,  middle  and  posterior  \ee>  yellow i>lL 
Fore  wings  elongate,  moderate,  costa  gently  arched,  hindmar^^n 
obliquely  n»unded,  7  to  a[jex:  reddish-ochreoos  with  \er\  ob>cure 
dull  fuscous- purple  markin<rH:  a  broad  irregular  fascia  at  base, 
broken  in  middle:  a  second,  more  oblique,  from  l  of  costa  to  \ 
inner  margin,  broken  aljove  and  lielow  middle:  a  third,  similar 
fascia,  from  J  of  costa  to  beyond  middle  of  inner  marpn.  emitting 
a  tine  curved  line  from  its  pof^terior  edge,  and  ending  on  anal 
angle:  a  fine  hindmarginal  line:  cilia  reddish-ochreous,  tips 
cMrlireoiiH-yellow.     Hindwings  and  cilia  light  yellow. 

Brinljane,  Q.;  one  specimen,  in  March. 

EuLBCUHiA  8CIOPUANBS,  Meyr. 
Proc,  Unn.  8oc.  N.8.W.  1883,  p.  323. 

Broken  Hill,  N.S.W.;  five  specimens,  in  March  and  Otolwr. 
Sot  previously  recorded  from  New  South  Wales. 
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EULECHRIA    AUTOPHYLA,  Lower. 

Proc.  Linn.  8oc.  N.S.W.  1899,  p.  105. 

By  an  unfortunate  error  this  was  described  as  autophylla^  a 
name  already  preoccupied  by  a  West  Australian  species;  it  should 
have  read  autophi/la. 

EuLECHRIA    LEPTOMERA,  n.sp. 

(J.  20  mm.  Head,  thorax,  antc'nna^  and  palpi  black.  Abdomen 
and  legs  dark  fuscous,  posterior  legs  whitish-fuscous.  Fore  wings 
elougalo,  moderate,  costa  gently  arched,  apex  somewhat  pointed, 
hindmargin  very  oblique;  blackish,  sparsely  irrorated  with  dull 
whitish  scales,  Imse  of  wing  more  blackish;  an  obscure  blackish 
dot  at  end  of  cell  :  cilia  <lark  fuscotis,  mixed  with  some  dull 
whitish  scales  at  base.  Hind  wings  dull  orange;  cilia  fuscous 
mixed  with  ochreous  at  ))ase. 

Ciisborne,  Vic;  one  specimen,  in  October. 

PlIILOnOTA    MICRA8TI8,  n.sp. 

(J.  10  mm.  Head,  thorax  and  palpi  ochreous-whitisli,  second 
joint  of  palpi  fuscous  at  base  extcjrnally.  Antennn^  ochreous- 
fuscous,  basal  joint  dark  fuscous.  Legs  and  aMomeii  ochreous- 
gre}'.  Forewings  elongate,  moderate,  rather  short,  costa  gently 
archill,  hindmargin  obliquely  rounded;  oclireous-whitish,  more  ur 
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mixtnl  with  whitish.  Legs  fuscous,  posterior  pair  whitish. 
Abcioinen  greyish-ochreous.  Forewings  elongate,  moderate,  costa 
gently  arched,  hindmargin  obliquely  rounded;  white,  with  dull 
ocIir(M)us-fuscous  markings:  costal  edge  narrowly  fuscous,  from 
base  to  ^';  a  sufiiised  spot  in  cell  at  }^  from  }>ase:  a  sec^jnd,  larger, 
just  Ijelow  and  slightly  beyond;  a  flattenerj  sfK>t  on  costa  at  'I; 
an  ante-apical  streak,  continued  obliquely  acnnts  wing  to  al>ove 
anal  angle,  where  it  forms  a  large  spot,  which  almost  touches 
first  costal  spot;  a  row  of  suffused  and  interrupted  spots  along 
hindmargin,  upper  largest,  and  sometimes  confluent  with  ante- 
apical  spot :  cilia  white,  with  fuscous  median  lines.  Hindwings 
light  ochreous,  or  ochreous-fuscous:  cilia  greyislwK;hre<jus. 
Semaphore,  8. A.;  several  s[>ecimens,  in  Novemljer. 

PlIlLOBOTA  (?)  TETKASPORA,  n.sp. 

9.  30  mm.  Head,  palpi,  and  thorax  dull  fleshy-carmine, 
second  joint  of  palpi  fuscous  at  Ijase  lieneath.  Antenna;  dark 
fuscous,  l>asal  joint  fleshy-carmine.  Abdomen  greyish-fuscous. 
Anterior  and  middle  legs  dull  fleshy-carmine,  i^jsterior  pair 
ochreous,  anterior  and  middle  tarsi  fuscous,  with  whiti^^h  rings. 
Forewings  elongate,  m<xlerate,  crista  gently  archwi,  ajj*.*x  roundefi, 
hindmargin  obliquely  rounder],  2  from  angle,  7  to  hindmargin; 
dull  fleshy-ochrecius:  a  moderate  ferru;;inous  sjH»t  in  div;  just 
beyond  }  from  liase;  a  Hecf>n<],  smaller,  imni^liately  lielow;  a 
thinJ,  larger,  at  end  of  c**ll,  an*l  a  fourth.  moi*e  obscure*,  li**low 
and  Ijeyond:  a  hindmarginal  row  nf  sniall  fuscous  tints,  Urcoming 
ohsfilet^*  on  lower  thin! :  cilia  fleshy  carmine,  tij»s  flarker.  Hind- 
wings  greyishnichnHjus,  smnewhat  fusc«iu«>-tintffd:  3  aud  4  short- 
Htalkifl;  cilia  greyish-cichn'ous,  inf unrated  at  lia^v 

I>erby,  W.A.:  one  specimen,  in  Man-li 

Plai-e^l  in  the  genus  /'hU/Jjofa  provisionally:  a  n^-w  g«»nus  will 
n«>  doubt  lie  required  to  receive  it,  but  in  the  a}>^ence  of  the  ^  it 
is  rienirable  to  refrain  frr>m  fonning  one  at  present. 

Ubcupiioua  kuhrm.%,  n.sp. 
(^9.   1-1-18  mm.     Head  ochrer>us.     Thorax,  palpi  and  antennse 
fjchreoUK-fuscuuM,    patagim    light   ochreous,    palpi    Ijeneath    light 
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ochreous.  Abdomen  grejish.  Legs  ochreous,  somewhat  biiiided 
with  fuscous.  ForewingH  elongate,  moderate,  costa  gently  arched, 
hindmargin  obliiiuely  rounded;  dull  ochreous,  somewhat  bronzy; 
markings  blackish;  a  moderately  thick  luisal  streak;  a  moderate 
spot  on  disc  before  middle;  a  second,  similar,  just  below,  and  a 
much  larger  one  at  end  of  cell;  veins  towards  hindmargin  some- 
what outlined  with  fuscous,  but  this  is  sometimes  absent;  a 
suffused  row  of  hindmarginal  spots :  cilia  ochreous-fuacous,  tip« 
greyish.     Hind  wings  greyish-fuscous;  cilia  ochreous,  tips  grejiah. 

Broken  Hill,  N.S.W.;  eight  specimens,  in  October  and  Novem- 
ber. 

Superficially  extremely  similar  to  Sphyrelata  odirofphtea,  Meyr., 
but  easily  separated  from  that  species  by  the  stalking  of  veins  2 
and  3  of  forewings. 

Macharritis  XERODEis,  n.sp. 

(Jj.  9-10  mm.  Head  white.  Thorax  browni.sh-cx:hre<jas. 
Palpi,  antennie  and  legs  fuscous,  palpi  internally  somewhat 
whitish,  antennae  obscurely  annulated  with  whitish,  basal  joint 
blackish.  AlKlomen  fuscous,  basal  segment  yellowish.  Fort- 
wings  elongate,  moderate,  rather  narrow,  costa  gently  arched. 
apex  somewhat  pointed;  whitish,  minutely  irrorated  with  fuscous 
and  blackish  scales,  excepting  an  obscure  longitudinal  streak  of 
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mixed  with  ochreous  and  whitiMh.  Anterior  legH  ochreous- 
whitish,  middle  and  posterior  pair  silver}-  whitiHh,  all  tarsi  banded 
with  blackish.  Forewings  elongate-lanceolate;  dark  fuscous,  with 
whitish-ochreoos  markings;  a  small  spot  at  base;  a  moderately 
broad  oblique  fascia,  from  costa  at  |  to  inner  margin  at  ^;  a 
small  triangular  spot  on  costa  about  middle  ;  a  similar  spot 
immediately  below  on  inner  margin,  and  just  before  anal  angle; 
a  small  spot  on  inner  margin  just  Ijeyond;  a  cuneiform  spot  on 
costa  at  apex  :  cilia  dark  fuscous,  becoming  whitish  on  inner 
marginal  triangular  spot.  Hindwings  dark  fuscous,  somewhat 
bronzy;  cilia  fuscous,  becoming  ochreous  at  base. 
Broken  Hill,  N.S.W.;  two  specimens,  in  October. 

Macrobatuka  eudesma,  n.sp. 

^.  10  mm.  Head  and  palpi  white,  terminal  joint  of  palpi 
infnscated.  Antennse  fuscous-whitish,  basal  joint  lilack.  Thorax 
blackish,  suffused  with  grey-whitish  in  centre,  f>atAgia  white. 
(Abdomen  broken).  Legs  l>lai'kish,  irregularly  l>ande<]  with  whit<*. 
Forewings  elongate-lanceolate*:  black,  with  whit'*  nmrkin<;s :  a 
moderately  broarl  obli(|ue  fascia,  from  ci/sta  at  /.  t<i  inn«'r  margin 
at  j^;  a  subtriangular  sf>ot  on  costa  U*yond  middle,  a  Hf^corir], 
similar,  beyond  middle  of  inner  margin,  near  'l:  a  third,  lar^^M*, 
on  costa  before  apex,  reaching  more  than  half  acrf>->s  win;; :  rilia 
fuscous,  with  some  blackish  scales  at  bas«\  l{iridwin;:s  li^ht 
fuscous;  cilia  greyishnichreoiis. 

Duaringa,  Q.;  two  specimens,  in  February  and  SeptenilxT. 

Not  unlike  a  dwarfe<l  specimen  of  tiryouotn.  Meyr. ;  but  the 
antennie  are  not  white. 

Mackobatura  mickospoka,  n.sp. 

9.  S  mm.  Heail  dull  whitish.  Thorax  fuscous,  pat^i^ia 
whitish.  Palpi  fuscous,  whitish  internally,  with  a  fuscouM  band 
at  extremities  of  joints.  Antenna*  fuscous,  basal  joint  Mack. 
Abdomen  greyish-fascouH.  liegs  blackish,  irn'gularly  >Minded 
with    white.      Forewings   elongate- lanceolate  :    black,   marking 
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white;  a  moderate  oblique  foHcia,  from  before  \  of  eosta  to  before 
I  inner  mar<j^in;  a  second  similar  fascia,  from  beyond  middle  of 
cosUi  Ui  beyond  middle  of  inner  marfi^n ;  a  small  flattened 
trianj^iilar  mark  on  cost<a  at  ^;  a  small  round  spot  on  inner  margin 
before  anal  angle:  cilia  fuscous.  Hind  wings  very  narrow;  dark 
fuscous:  cilia  fuscous,  lightiT  at  base. 

Mackay,  Q.;  one  specimen,  in  Octol)er. 

Somewhat  allied  to  the  preceding. 


0£LECHIAD£. 

Paltodora  saoittifera,  n.sp. 

9.  10  mm.  Head,  thorax  and  {mlpi  whitish-fuscous,  apex  of 
second  joint  with  a  broad  Iwind  of  fuscous  beneath.  Antennie 
fuscous.  AlKlomeii  whitish-fuscous,  whiter  on  sides,  2  basal  seg- 
ments ochreous,  anal  tuft  whitish.  Anterior  legs  fuscous,  tibiff 
and  t4irsi  obscurely  ringed  with  whitish;  middle  and  posterior 
pair  ochreous.  Fore  wings  elongate,  narrow,  apex  pointed;  dull 
ochreous;  a  fine  white  costal  streak,  from  base  to  § ;  a  tine 
whitish  longitudinal  streak  from  base  along  fold,  curved  up  along 
end  of  cell,  and  continued  obscurely  to  apex;  vest  of  wing  marked 
with  fine  blackish  hmgitndinal  lines,  giving  the  appearance  of 
alternate  ochreous  and  blackish  lines :  cilia  fuscous,  with  flome 
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Forewings  elongate,  narrow,  pointed;  ochreous,  with  a  few  obscure 
fuHcouM  scales;  costal  edge  narrowly  dark  fuscous  to  middle;  a 
fine  black  line  along  fold,  ending  on  inner  margin  at  § ;  an 
obscure  fuscous  line  along  inner  margin,  from  near  base  to  ); 
Home  black  scales  at  apex  :  cilia  ochreous,  mixed  with  some  black 
scales.  Hindwings  with  apex  strongly  produced,  termen  emar- 
f^nate;  pale  fuscous;  cilia  greyish-ochreous. 

Broken  Hill,  N.S.W.;  one  specimen,  in  October. 

Gklbchia  heliochares,  n.sp. 

(^.14  mm.  Head,  thorax,  and  palpi  ferruginous-fuscous, 
thorax  with  a  large  whitish  posterior  spot,  palpi  whitish  inter- 
nally, terminal  joint  whitish,  with  an  ochreous  subapical  ring. 
Antenna;  dark  fuscous,  annulated  with  white,  dentate,  shortly 
ciliated.  Abdomen  dark  fuscous.  Legs  dark  fuscous,  tibiae  and 
tarsi  irregularly  ringed  with  whitish.  Forewings  elongate, 
moderate,  narrow,  costa  hardly  arched,  nearly  straight,  apex 
somewhat  pointed,  hindmargin  very  oblique;  reddish-fuscous;  a 
narrow  oblique  ochreous  fascia,  from  \  costa  to  }  inner  margin, 
not  quite  reaching  inner  margin,  anterior  edge  well  defined, 
posterior  edge  suflfused,  followed  by  some  ochreous  scales  in  disc, 
on  which  is  placed  a  minute  black  dot;  a  narrow  inwardly  oblique 
ochreous  fascia,  from  J  costa  to  }  inner  margin,  somewhat 
inflated  on  middle,  and  there  containing  a  minute  black  dot;  a 
HUiall  ochreous  spot  on  costa  before  apex  :  cilia  ferruginous- 
fuscous,  around  anal  angle  ochreous.  Hindwings  with  apex  acute, 
hindmargin  oblique,  gently  sinuate  beneath  apex;  fuscous;  cilia 
<K*hreous. 

Parkside  and  Semaphore,  S.A.;  five  specimens,  in  December. 

Oelkcuia  hbliopa,  n.sp. 

(^9.  8-11  mm.     Head,  thorax,  palpi  and  antennw  ochreous, 

fu«%cous-tinged,  second  joint  of  palpi  grooved.     An  ten  me  faintly 

annulated    with    fuscous.      Abdomen    greyish-ochreous,   middle 

fMsginents  orange-yellow,  segmental  margins  silvery-white.     Legs 
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whitish,  tibiae  and  tarsi  fuscous,  tarsi  with  whitish  rings.  Fore- 
wings  elongate,  moderate,  costa  gently  arched,  apex  round- 
pointed;  ochreous,  slightly  fuscous-tinged,  with  darker  irregular 
spots  throughout,  obscure  and  sometimes  hardly  traceable,  not 
forming  definite  markings:  cilia  ochreous.  Hindwings  with 
apex  pointed,  hindmargin  sinuate  beneath  apex;  light  fuscom: 
cilia  light  fuscous,  with  an  ochreous  basal  line. 
Broken  Hill,  N.S.W.;  four  specimens,  in  October. 

Ypsolophus  chloranthbs,  n.sp. 

^9.  8  mm.  Head,  thorax,  antennae  and  palpi  pale  ochreous, 
terminal  §  of  antennn  fuscous,  second  joint  of  palpi  beneath 
somewhat  fuscous.  Abdomen  fuscous.  Legs  ochreous-whitish, 
anterior  pair  fuscous-tinged.  Forewings  elongate,  moderate, 
costa  nearly  straight,  apex  somewhat  pointed,  hindmargin  oblique: 
pale  ochreous,  along  costal  edge  somewhat  whitish;  extreme  base 
of  costa  obscurely  blackish;  a  fine  black  dot  in  middle,  above  anal 
angle:  cilia  pale  ochreous.  Hind  wings  with  apex  pointed,  tennen 
sinuate;  light  fuscous;  cilia  light  ochreous. 

Broken  Hill,  N.8.W.;  five  specimens,  in  October  and  November. 
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Broken  Hill,  N.S.W.;  ten  specimens,  at  light,  in  October. 
Allied  to  tetraehraus  and  its  allies,  but  distinguished  from  thone 
iipecies  by  the  well  defined  elongate  black  mark  along  cell. 

ELACHISTIDJE. 
BaTRACHKDKA   CKYP8INEURA,  n.sp. 

^,  9  mm.  Head,  thorax,  palpi  and  antennae  white,  antenna' 
obscurely  annulated  with  fuscous,  second  joint  of  palpi  inf uscated 
at  apex.  Legs  whitish,  anterior  pair  infuscated.  Abdomen  dull 
fuscous,  strongly  mixed  with  whitish.  Forewings  elrmgate, 
narrow,  pointed;  dull  ochreous-whitish,  mixed  with  light  fuscous, 
veins  more  or  less  obscurely  outlined  with  whitish;  a  fine  white 
line  along  costa,  from  base  to  beyond  middle,  partially  edged 
below  with  a  fine  black  line;  a  second  similar  white  line  in  middle 
of  disc;  a  third  along  fold;  second  and  third  lines  dusted  with  a 
few  miniite  Uackishdots  :  cilia  grey- whitish.  Hind  wings  linear- 
lanceolate;  whitish;  cilia  5,  whitish. 

Broken  Hill,  N.8.W.;  three  specimens,  in  October. 

PVRODSRCBS   THKRMOPHILA,  n  sp. 

(^9*  7'^  ™™*  Head,  antennae  and  palpi  (x^hreous-whitish, 
antenme  somewhat  annulated  with  fuscous,  terminal  joint  of  palpi 
fuscous.  Thorax  fuscous,  patagia  shining  whitish-ochreous. 
Abdomen  and  legs  greyish-ochreous,  H<jmewhat  shining.  Fore- 
wings  lanceolate;  dull  ochreous-whitish;  four  irregular,  nuxier- 
ately  straight-edged  dark  fuscous  transverse  fasciae;  first  l>asa], 
outer  edge  somewhat  angulated  outward,  from  jl  costa  to  },  inner 
margin;  second  oblique,  broken  in  middle,  from  before  nii<idle  of 
coHta  to  about  middle  of  inner  margin;  thinl  bn>ad,  from  J  of 
cfjsta  to  before  anal  angle;  fourth  apical :  cilia  gr«*yish,  with  a 
blackish  spot  at  apex.  Hind  wings  linear-lanceolate;  light  fuscous ; 
cilia  light  fosooos,  becoming  ochreous  at  base. 

Broken  Hill,  N.S.W.;  six  specimens,  at  light,  in  March. 
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Syntomactis  oxyptera,  n.sp. 

^.  8  ram.  Head,  palpi  and  thorax  ashy-grey-whitish,  terminal 
joint  of  palpi  with  two  white  rings,  below  and  above  middle. 
Legs  whitish.  Alxlomen  dark  fuscous,  with  greyish  segmental 
rings.  Forewings  elongate-lanceolate;  ashy-grey-whitish;  mark- 
ings ill-defined;  a  fuscous  spot  on  inner  margin  before  middle, 
edged  anteriorly  by  a  clear  streak  of  whitish;  a  black  spot  above 
anal  angle,  and  two  or  three  along  costa  towards  apex,  where  the 
groundcolour  l>ecomes  fuscous-tinged :  cilia  greyish,  with  a  fuscoos 
tooth  at  apex.  Hind  wings  lanceolate,  narrow;  greyish;  cilia  3, 
greyish,  ochreous-tinged  at  base. 

9.  S-10  mm.  Head,  thorax,  an tennie,  palpi,  abdomen  and  legs 
dark  fuscous,  palpi  with  two  whitish  rings  on  terminal  joint, 
above  and  IkOow  middle,  legs  mixed  with  whitish,  abdomen  with 
a  patch  of  tine  metallic  scales  in  middle,  beneath  whitish.  Forv^ 
wings  forme<]  as  in  (^;  dark  fuscous;  all  markings  lost^  excepting 
tiie  oblique  white  streak  preceding  the  fuscous  spot  on  inner 
margin  :  cilia  fuscous.     Hind  wings  as  in  (^. 

Broken  Hill,  N.S.W.;  nine  specimens,  in  October. 


Syntomactis  xenontmpha,  n-sp. 
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Broken    llill,    N.8.W. ;    not    ancommon,    during   April    and 
October. 

The  curiouH  hindwing  of  the  (J  is  a  special  characteristic. 

SrifTOMACTIS   CHIO.VOMERA,  n.sp. 

(^9.  8-10  mm.  Head,  palpi,  antennae,  thorax,  legs  and  abdomen 
dull  white,  palpi  beneath  light  ochreous-fuscous,  thi>rax  fuscous 
in  middle,  abdomen  beneath  white,  in  9  the  abdomen  has  a 
metallic  patch  of  scales  in  middle.  Forewings  narrow,  elongate- 
lanceolate,  apex  pointed:  dull  whitish,  in  9  faintly  ochreous  in 
disc ;  a  few  scattered  black  scales  below  middle,  not  forming 
definite  markings;  the  underside  of  forewings  of  9  has  a  large 
distinct  black  spot,  just  before  apex :  cilia  ochreous-whitish. 
Hind  wings  lanceolate-linear;  whitish;  cilia  3},  whitish. 

Broken  Hill,  N.S  W.;  several  specimens,  in  October. 

Although  an  obscurely  coloured  species,  it  is  easily  rtnrognised, 
especially  the  9,  by  the  curious  black  spot  on  underside  of  fore- 
wings. 

TIHKIDf. 
Zkllikia  crsmnospila,  n.sp. 

^.10  mm.  Head,  thorax,  antennie,  palpi,  legs  and  alxiomen 
dull  whitish,  anterior  legs  fuscous.  Forewings  elongate,  narrow, 
oosta  gently  arched,  apex  pointed;  pale  slaty-grey  whitish,  with 
some  fine  scattered  black  scales,  not  forming  definite  markings,  but 
more  developed  above  inner  margin,  beneath  costa,  and  around 
apex;  a  larger  well  defined  black  spot  above  anal  angle  :  cilia 
ailvery-grey,  with  black  scales  at  base.  Hindwings  elongate- 
lanceolate;  greyish;  cilia  whitish. 

Port  Victor,  8. A.;  three  specimens,  in  November. 

Zillrria  hkmixipha,  n.sp. 

9.  16  mm.  Head  ashy-grey- whitish.  Thorax  fuscous,  patagia 
whitish.  Palpi  white,  second  joint  fuscous  on  sides,  terminal  joint 
infttscated.     Antennn  white,  annulated  with  fuscous,  basal  joint 
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white,  blackish  above.  Abdomen  greyish-ochreous.  Legs  f asooas- 
whitish,  anterior  pair  darker.  Fore  wings  elongate,  narrow  ooeta 
moderately  arched,  apex  acute,  somewhat  produced,  hindmargin 
and  inner  margin  continuous,  nearly  straight;  white,  safiTosedly 
irrorated  with  ashy-grey,  so  as  to  appear  ashy-grey-whitish,  except 
a  streak  along  costa,  from  ^  to  |,  posteriorly  suffused  into  ground- 
colour ;  a  suffused  dark  fuscous  line  along  upper  margin  of  ceil, 
more  pronounced  in  middle;  a  similar  line  along  fold;  an  obscure 
fuscous  dot  at  end  of  cell,  and  a  larger  spot  on  fold  at  ^  from 
base :  cilia  greyish-fuscous,  at  apex  mixed  with  ashy-grey- whitish; 
and  an  obscure  whitish  streak.  Hind  wings  lanceolate;  grey; 
cilia  nearly  2  J,  ochreous-grey. 

Highbury,  S.A.;  two  specimens,  in  November. 


Zelleria  leucomorpha,  n.8p. 

9.  10  mm.  Head,  thorax,  palpi,  antennae  and  legs  white,  palpi 
slightly  infuscated.  Abdomen  pale  whitish-ochreous.  Forewings 
elongate,  narrow,  costa  gently  arched,  apex  acute,  hindmargin 
and  inner  margin  continuous,  nearly  straight;  whitish,  faintly 
irrorated  with  light  fuscous  throughout,  except  on  margins  :  dliA 
whitish-ochreous,  mixed  with  fine  black  points  around  apical 
portion.     Hind  wings  narrow,  lanceolate;  whitish-ochreous;  cilia 
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black  spots  along  its  lower  extremity;  a  small  blackish  mark  on 
costa  at  extremity  of  streak,  and  another,  less  distinct,  at  |^, 
groundcolour  between;  obscurely  ochreous;  an  obscure  ochreous 
tooth  at  apex;  an  obscure  row  of  elongate  blackish  marks  along 
hindmargin,  sometimes  continued  along  veins :  cilia  ochreous- 
fuscous,  narrowly  chequered  with  black.  Hind  wings  greyish; 
cilia  greyish-ochreous. 

Parkside  and  Elxeter,  S.A.;  three  specimens,  in  November  and 
December. 
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ON     DIDYMORCUIH,     A     RHABDOCOELE      TURBEL- 

LARIAN  IxNHABITING  THE  BRANCHIAL  CAVITIES 

OF  NEW  ZEALAND  CRAYFISHES. 

By  Professor  William  A.  Haswbll,  M.A.,  D.Sc.,  F.R.S. 

(Plates  xx.-xxL) 

The  Rhabdocoele  Turbellarian  with  which  this  paper  deals  was 
found  by  me  in  the  branchial  chambers  of  Paranephrops  wto- 
z^.lanicus  from  streams  in  the  Province  of  Otago,  New  Zealand. 
It  is,  so  far  as  I  have  had  the  opportunity  of  observing,  practically 
an  invariable  companion  of  the  Crayfish,  having  been  found,  though 
never  occurring  in  large  numbers,  in  all  the  specimens  examined; 
and  it  appears  to  pass  its  entire  existence  in  the  interior  of  the 
branchial  chambers  of  its  host.  My  attention  was  first  dix^ctad 
to  it  owing  to  some  resemblances  to  the  Temnooephaleae,  for 
allies  of  which  I  was  then  searching;  and  some  of  these  reaam- 
blances  are  of  sufficient  importance  to  justify  the  conclusion  that 
we  have  here  probably  the  nearest  known  Rhabdocoele  relativ« 


A  remarkahie  iuoiu."  if  "smc  siia  ir^  us^-^^tmit-i.  lOi*'  ia  ^ 
pordon  of  tbe  wmizml  •fiirsMr^.  uul  ic^  ^!!ir:r^.7  bit^nr:  rionir  'zik 
margin  and  <m  s^  air^^.  ^oe^il''^.  J^tiiui  'iiat  tarH^jir  hj*L 
posterior  nuuTiBf  iT^^n  "sstt  uuzr^*  tf  lami^r-iixi--  Titui*dn^iCTiin'^ 
glands  the  viicid  «Ki*ca:a  ;r  ▼Tii'n.  -ri:!  ~ntt  rinramt*i  nit,:*:;  t-**?v 
passeas  oat  fro^  tkeoL  -wmwcnnt^f  jl  '.'.ns^twruzit^  itu^l~z.^ 

Locomociofi  i§  eJiumfl  «:iiiifGziiisf  15  ^iif  ar^.n  re  zi^  yJ^  .c 
the  ventrml  %ugimot  fcwsristr  h  hh^  rH:rnir  HMZ^'-fmaHLZ  l:  .dia^ 
times  the  antiai  ^j»s^  '  mbxc  ifc?=rr^^T  ^atf-  M£if*sr'-»  fci.">m.r 
and  posterior  regioai.  ~s«ia;r  k.'»ir3jfc::(ii.7  ix^i  >:  ui:  l:»>rfc3ie*- 
from  the  siir€aee  <d  t£»^  {SL'jiNir-k^xxL  kfvi!?  tjh-  iasii.c.  .c  fair-c-fo. 

The  moath  has   tei>-   acctMfiziw^    :£   ^   ^auZ   l2nlZ^^ 
sittiatcd  on  the  T^entraZ  <^rfai:it  Zff^arjj  :c  &  jf-r^I  -v^.:^ 
The  mmmon  genital  aper:v?!>  2^  &  3Lik:iL  *mtiLjK  *^'*  fC 
the  middle  d  the  v^enirsZ  «crfu«^  ^S.^c:  &  f  jonl   :c 
length  from  the  posterior  nsargis. 


The  phamjx  (^>  i«  of  the  irpe  i^mnM  by  Vc«&  GnifT 
**  pharynx  doliiformis.'  It»  >ngth  is  aboat  a  >i\:h  of  th^:  v>f 
the  entire  bodj;  its  breadth  aomevhat  less^  In  the  sul^iAnov  of 
itM  wall  between  the  radial  fibres  are  nameroa>  lar^  unitv^.u!^ 
glandsi  the  docts  of  which  are  auranced  regularlv  ana  open  int^i 
the  internal  cavity  close  to  the  anterior  marpn  of  tlie  pharynx. 
The  intestine  (inL)  has  a  thick  wall  composed  of  1an^'  vAouoUttd 
cells  fall  of  grannies  which  are  collected  into  spherics)  nmss^n;, 
MMne  of  which  are  of  relatively  large  size. 

Henrou  System. 
The  nervoos  system  does  not  present  any  very  m^te worthy 
features.  The  brain  is  a  transverse  Ijand  of  iihn>us  material 
situated  on  the  dorsal  side  immediately  in  front  of  the  anterior 
margin  of  the  phacynx,  and  of  groups  of  nervcM.'ells  i^onnivtiH) 
with  this  in  front  and  at  the  sides.  From  the  brain  a  Kin^^h*  }^ir 
of  longitudinal  nerve  cords  passes  backwardH  clone  io  i\\v  lateral 
margins  of  the  body. 
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The  eyes  are  of  very  simple  structure  and  resemble  ihastd 
Rhftbdocoelea  in  general.*     Each  consists  of  a  cup  of  piipMii 
the  granules  of  which  are  feu%  large  aod  of  regularly  nm^ 
formj  and  an  enclosed  structureless  hody  not  divided  uitoodJi 

Excretory  System. 

The  excretory  system  opens  on  the  exterior  on  each  isidfl  « 
ventral  surface  near  the  lateral  margin  almost  oppoiito 
posterior  extremity  of  the  pharynx.  The  opening  {ejB&] 
into  a  very  narrow  canal  which  enters  a  rounded  mass  of 
material.  In  this  the  canal  winds  about*  Eventually  tvo 
canals  are  given  off,  one  (a.i'.)  passing  forwards,  the  other (j 
backwards.  The  former  soon  bifuruatej*.  Of  its  two  branches  * 
inner  soon  also  dividea  into  an  outer  and  an  inner  branct. 
outer  branch  of  the  main  canal  runs  forwarfls  to  tbe  v^  ■ 
front  of  the  eyes,  wbere  it  divides  into  two  branches,  of  *■■ 
one  is  continued  forwards  towards  the  anterior  margin,  ^b^* 
ruUM  inwards  and  perhaps  anastomoses  with  the  eom^p*^ 
vessel  of  the  opposite  side,  while  the  other  runs  almost  dif^^ 
inwards  and  unites  with  the  outer  branch  of  the  inner  di^ 
of  the  main  anterior  canal  to  form  a  short  single  tnUJ^ 
vessel  whrch  passes  into  the  corresponding  vessel  of  theopf^ 
side.     The   posterior  main  canal  soon   divides   i!it4i  Uci  ''^ 


d  the  middle  of  its  length.  The  right  vas  deferens 
eurross  the  middle  line  to  join  the  left.  The  common 
med,  a  wide  thin-walled  tube,  winds  in  a  close  spiral 
e  extremity  to  the  base  of  the  penis,  where  it  opens 
vesicnla  seminalis,  from  which  the  ejaculatory  duct 
gh  the  penis  to  open  into  a  median  chamber,  the 
a.  Into  the  vesicula  seminalis  open  also  two  sets  of 
of  the  granide  glands,  the  granules  from  which 
aaes  in  the  interior  of  the  base  of  the  penis.  The 
.,  p.f  and  PI.  XXL,  figs.  1  and  3)  is  a  chitinous  body 
tie  to  the  left  of  the  middle  line,  with  its  long  axis 
qoely,  the  proximal  end  anterior  and  external,  the 
ior  and  internal.  It  consists  of  a  tubular  or  rather 
iMftl  portion,  and  a  distal  portion  composed  of  a 
inea.  The  basal  portion  is  very  wide  at  the  proximal 
ktest  width  being  nearly  equal  to  the  length.  The 
o  or  twelve  in  number,  some  straight  and  dagger- 
s  enrved  and  tapering. 

morgans  consist  of  a  single  ovary  (PI.  xx.  and  PI.  xxi., 

ov.)»  oviduct  and  uterus  (ootype),  vitelline  glands, 

it,   and  a   receptaculum   vitelli.     The   ovary  is   a 

body  situated  to  the  right  of  the  middle  line.     The 

vn  off  from  the  narrower  left  end  of  the  ovary;  it  is 

liately  joined  by  the  wide  short  duct  of  the  receptn- 

The  common  duct  thus  formed  varies  greatly  in 

erent  specimens.     In  some  it  presents  a  sharp  bend 

in  the  lumen  of  this  part  of  its  course  a  mass  of 
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where  th©  8hort  wide  duct  runs  backwardK  f rum  it,  o[>eti  ik  \ 
T^itelline  ducta.  The  vitelline  glanda  are  a  pair  of  namiw^b 
larly  lolied  bodi^H  which  extend  on  either  side  betwwji  1 
inteatiiie  and  the  lateral  border.     There  is  no  bursa  copulatiit 

The  eggii  were  found  attacbet^  separately  to  the  epip^^iie^ji 
the  Crayfish,     Each  is  enclosed   in  a  chitinoid  shell  ha^i^^ 
slender  pencil-like  process  projecting  from  it.     Before  it  h  Iiii 
the  younji^^  animal  h^A  completely  assumed  the  characteri^tii'4 
the   adult,  except   that    the   repi'wluctive    organs  are  ntK  j 
developed. 

The  Rhalxlocoele  above  described  apparently  appn.wl»< 
tlie  whole  neai'er  to  the  Vorlieida  than  to  any  of  the  other  ta 
grouprj.     The  farm  of  the  pharynx  is  essentially  the  ^^m^ 
the  general  arrangement  of  the  reproductive  apparatus  ct:»rr^|'**l 
fairly  closely.     Perhaps  also  there  may  be  some  resemhkoce  ^i 
reganl   U}  the  excretory  system,  since  in  the  geniis  l^rte^* 
vessels  seem  to  open  on  the  exterior  in  the  neighbourhiwHl  nf  ^ 
pharynx. 

In  the  reproductive  system  the  chief  different^,  in  adiiiuifl* 
the  posterior  position  of  the  testes  and  the  peculiar  fom  d  i 
penis,  see  ma  to  consist  in  the  absence  of  a  buraa  c^pulatiw. 
integument  of  the  Vorticida  also  appears  to  differ  frmiiih*** 
the  new  form,  tlie  epi<k>rmis  in   that  family  assuming  ibf ' 


owing  appear  to  \'>e  the  lea«iin^  chari»^t.»ri'Cio  fr-a*c;r»r?4 
w  form,  for  which  I  propo*  the  namT  Didfm>\^:Ki'j» 
opLt: — Pharynx  a  "  phan-nx  dMliif«>rnii*.''  Exi^r^rorv 
raing  on  the  ventral  surface  by  tw.>  at»?"n:ap^  -i*G4rt*ii 
xrai  the  mouth  and  pharynx.  A  ""in^if*  r»*prij«iiTrive 
A  Hingle  compact  ovarj"  and  two  el<>a;zac*^l  \iz*^VAr.>^ 
So  bu r«a  copulat  ri  x.  A  pair  of  com pa»:t  Ci*^  tr-  ^i :  ij  .* Ci»d 
r  in  close  contact  with  une  another.  A  oi.nip>x  ohiri- 
(  coasisting  of  a  tubular  Ijasal  part  and  a  di-ca!  -;. -*i»ni 


EXPLANATION  OF  PLATES  XX.  XXI. 
Plate  XX. 

iew  of  the  external  features  and  internal  orzar...<iiS:-ir.  -A  fmitf 
B  the  dorsal  aspect,  (  x  3.50). 

nor  main  Tessel  of  excietory  sjstem.  ^r.r..  ..pifcninj  of  *ii*r*fc*rT 
0^,  gHUtal  opening,  inf..  intestine.  >joe,.  «-jotype  •:::«r:.-.>.  -.r.. 
ftaim,  ph.,  pharynx,  p.r.,  pi>aterior  main  ^^-a^^.  of  *znr^Vjrj 
r^  TiMline  receptacle,     r.r..  testes,     ric.  Tit«U*r.«  /iar.d.^. 

Plate  xxi. 

atral  riewof  the  reprodactive  apparatus.     fjr.d..  7T%n-i\^  -i  ^f^t-. 

■.r.tf.,  right  Tas  deferens,      r^..  U.,  te^iea.     Oth^r  let&^r^  a.^  m 

Plate  XX. 

tline  of  female  reproductive  organs  of  Another  •pec;r:.<^ri.  4->r-A! 

Mipect,  9  opening  of  vagina.    *p..  mass  of  spenn.4  in  ovMict. 

)Uwr  letlen  as  in  Plate  xx. 

rial  view  of  ehttinou  narts  of  oenis. 


ine  appearance  wnicn  ne  Dgures  u»,  m  laci*,  preseniea 
of  my  preparations  of  entire  specimens  of  Australii 
and  it  is  only  with  difficulty  that  it  can  be  clearly  deo 
in  these  that  the  true  interpretation  is  as  I  have  state 

Monticellit  states  (Lc.  p.  87)  that  the  sac  which  is  by  '^ 
other  authors  termed  receptaculum  seminis  and  whi< 
called  receptaculum  vitelli,  is  in  T,  brevicomis  always 
with  yolk  but  with  spermatozoa.  In  the  Australian 
Zealand  species,  on  the  other  hand,  when  any  sperms 
to  be  detected  in  the  interior  of  the  receptacle,  they  i 
present  only  in  small  number,  the  bulk  of  the  contenti 
usually,  the  entire  contents,  consisting  of  the  finely 
vitelline  matter.  This  sac,  in  fact,  acts  as  the  reoeptacl 
the  vitelline  matter  collects  in  anticipation  of  the  disci 
mature  ovum  from  the  ovary;  when  this  discharge  takes 
vitelline  matter  is  found  to  have  become  transferred  to 
in  which  the  completed  egg  becomes  formed — the  recc 
being  now  empty  or  nearly  so.  It  is  the  anterior  ps 
oWduct  that  performs  the  function  of  retaining  the  sper 
proper  designation  of  the  receptacle  is  thus,  in  the  Am 
species  at  least,  not  receptaculum  seminis,  but  rece 
vitelli.  I 


*  Compare  this  with  fig.  1  of  Plate  zv.  in  my  **  Monognp 
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EXPLANATION  OF  PLATE  XXII. 

f.,  eJAcnlatoiy  mo.    <.«.<{.,  left  vas  deferens.    r,v,d.j  right  vas  deferens. 
Twicula  semumliB. 
l.—Temnocephala  ta*inaniea;    outline  of    tentacles;     from   a  living 

specimen. 
3.-^r.  tftsimaniea :  penis  and  neighbouring  parts;  from  dorsal  side. 
8. — r.  tiurantiaea ;  penis  and  neighbouring  parts;  ventral  aspect. 
4.^r.  eteea:  penis  and  neighbouring  parts;  from  the  dorsal  side. 
5. — T./tudatai   portion  of  a  horizontal  section  in  the  plane  of  the 

duct  (dr.)  connecting  the  anterior  {a.t.)  with  the  posterior  testis 

(i>.f.). 


CONTRIBUTION  TO  THE  BACTERIAL  FD 
THE  SYDNEY  WATER  SUPPLY,  I. 

By  R.  Gkeig  Smith,  M.Sc,  Maclbay  Bactekiolo<< 

Society. 

As  far  as  I  am  aware,  the  only  paper  that  has  bee 
dealing  with  the  bacterial  flora  of  the  Sydney  water 
contributed  by  Katz  to  these  Proceedings  in  1886 
time  bactenology  was  beginning  to  perfect  its  methc 
nique,  and  it  is  to  be  regretted  that  the  five  orgar 
paper  are  notsufliciently  described  to  enable  them  to  I 
with  any  degree  of  certainty.  It  therefore  seemed  t( 
that  a  paper  or  a  series  of  papers  upon  the  bacterial 
Sydney  water  might  be  of  interest  to  the  Society. 

The  bacteria  which  will  be  hereafter  described  we: 
from  the  tap-water  in  the  Society's  Bact-eriological  1 
which  is  supplied  directly  from  one  of  the  city  w 
Centennial  Park,  into  which  it  is  pumped  from  ' 
pumping  station  and  reservoir  in  Crown  Street.  T 
originally  taken  from  the  Nepean,  Cordeaux  and  Cats 
the  catchment  area  of  which  covers  345  square  miles, 
rivers  it  is  conducted  by  a  series  of  tunnels  and  ope 
Prospect  reservoir,  thence  by  open  canal  and  pipes  to 
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St  of  this  investigation  was  not  merely  to  determine 
>logical  purity  of  the  water  but  to  discover  the  more 
crciirring  micro-organisms.  There  are  two  methods 
aployed  in  testing  the  purity  of  water.  First,  there 
xl  of  counting,  and  this  is  the  usual  method  because 
sier.  It,  however,  goes  without  saying  that  within 
the  number  of  bacteria  that  are  consumed  in  water  is 
uportance  than  the  kinds  of  bacteria,  and  especially 
Is  happen  to  be  of  an  injurious  nature. 

t  wherein  there  is  reason  for  the  numerical  test  as 
he  purity  or  otherwise  of  water  is  that  the  numbers 
ortional  to  the  food  material,  whether  it  be  saline  or 
I  in  less  degree  to  the  temperature.  It  is  obvious 
g;anic  matter  will  represent  inversely  the  degree  of 
Ation  to  which  the  water  has  been  subjected.  Surface 
h  have  undergone  little  or  no  filtration  will  ccmtain 
c  matter  than  spring  water  which  has  had  the  bulk 
lie  matter  and  micro-organisms  removed  by  natural 
rough  successive  layers  of  soil  and  sand.  However 
•  may  be  naturally  filtered,  it  is  never  sterile,  and  the 
iherent  in  it  will  multiply  to  an  extent  proportionate 
mpply  and  to  the  temperature.  Thus  the  nunilx^r  of 
n  the  water  may  be  taken  to  represent  the  organic 
therefore  indirectly  the  degree  of  natural  filtration. 
Lural  filtration  that  the  bacteria  which  inhabit  the 
y  noxious  or  otherwise,  are  removed,  and  in  the 
GftMes,  especially  where  the  gathering  grounds  are  in 
(icalities,  natural  filtration  is  not  considered  to  be 
id  HO  water  is  generally  filtered  through  sand-filters 
;  supplied  to  towns. 

kM  formulated  a  scheme  for  obtaining  an  idea  res  pen*  t- 
ity  of  water  from  the  number  of  bacteria  per  cubic 
Pure  waU'rs  vary  from  zero  to  1,000,  mediocre  from 
300,  and  impure  over  this  numlx^r.  But  he  further 
at  of  more  importance  than  the  absolute  number  of 
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bacteria  are  the  number  of  species  per  cubic  centimetre.  In  a 
pure  water  he  considered  that  this  should  not  exceed  10. 

The  media  generally  employed  for  growing  the  colonies  are 
either  meat-peptone-gelatine  or  meat-peptone-agar.  In  Sydney 
water  many  organisms  rapidly  liqvefy  the  former  and  utterly 
prevent  the  appearance  of  the  more  slowly  growing  colonies. 
There  are  others  that  form  amoeboid  colonies  on  the  surface 
of  agar,  and  rapidly  spreading  over  the  plate,  obliterate  the 
fixed  colonies.  In  the  beginning  of  my  investigation  it 
became  evident  that  these  media  were  unsuited  for  separating 
the  bacteria;  still  in  working  with  the  agar  media  portions  of  the 
plates  could  sometimes  be  obtained  in  which  the  amoeboid  activity 
of  the  colonies  had  been  restrained.  Agar  also  throws  up  the 
colour  of  the  surface  colonies,  and  this  is  of  some  assistance  in 
picking  out  species.  The  agar  was  improved  to  a  certain  extent 
by  omitting,  in  the  preparation  of  the  medium,  the  peptone  and 
the  common  salt  and  adding  2%  dextrin  or  gum  acacia  which 
tends  to  restrain  the  amoeboid  growth  of  the  colonies. 

Hesse  and  Niedner  employ  an  agar  medium  containing  agar 
1-25  grm.  "Nahrstoff  Heyden"  0*75  grm.,  and  water  98  c.c. 
Abba  advises  a  medium  containing  Liebig's  meat  extract  6  grms., 
gelatine  150  grms.  and  distilled  water  1000  c.c.  This  is  after 
solution  made  neutral  to  phenolphthalein  and  rendered  alkaline 
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In  separating  the  bacteria  both  Abba's  gelatine  and  dextrin- 
meat  agar  were  employed.  The  latter  medium  is  prepared  by 
dissolving  20  grms.  of  agar  in  1000  cc.  of  ordinary  meat  extract 
in  the  autoclave.  After  clarification  with  white  of  egg^  10  cc. 
of  the  mixture  are  pipetted  into  warm  water  and  neutralised  to 
phenolphthalein  with  tenth-normal  sodium  hydrate.  The  calcu- 
lated quantity  of  normal  sodium  hydrate  is  added  to  the  bulk, 
together  with  0*5  grm.  sodium  carbonate;  20  grms.  of  dextrin 
or  gum  acacia,  dissolved  in  a  small  quantity  of  water  is  added, 
and  the  medium  boiled,  filtered,  placed  in  test  tubes  and  sterilised. 
The  water  was  allowed  to  flow  from  the  tap  for  half-an-hour  upon 
a  sterilised  watch-glass  supported  upon  a  tripod.  From  the  watch- 
glass  the  water  was  taken  up  into  a  sterile  graduated  pipette  and 
added  to  the  previously  melted  and  cooled  gelatine  (30°  C.)  or  agar 
(42''  C);  the  tube  was  then  shaken  and  the  contents  poured  into 
Petri  dishes,  which,  after  setting,  were  inverted  and  incubated 
at  the  requisite  temperature  (15**,  18°  or  22°).  When  the  colonies 
had  grown  sufficiently,  inoculations  were  made  upon  sloped  agar 
and  in  gelatine  (stab).  When  a  diagnosis  could  not  \ye  made 
from  these — and  this  was  the  case  when  the  organisms  were 
obtained  for  the  first  time — a  series  of  gelatine  plates  were  pre- 
pared. The  colonies  that  developed  on  these  plates  were  used 
both  for  the  diagnosis  of  the  organism  and  for  obtaining  a  pure 
culture.  Generally  the  cultures  obtained  from  the  primary 
(water)  plates  were  impure. 

Having  obtained  a  pure  culture  of  an  organism,  inoculations 
were  made  upon  the  ordinary  media,  which  included  peptone- 
meat-agar,  peptone-meat-gelatine,  peptone-meat-bouillon,  glucoee- 
peptone- meat- gelatine,  lactose -peptone -meat -gelatine  peptone- 
meat-bouiUon  with  0'5%  nitrate  of  potassium,  ordinary  potato, 
and  ordinary  defatted  milk.  With  the  exception  of  the  potato 
and  the  milk,  all  the  media  were  neutralised  with  sodium  hydrate 
to  phenolphthalein  as  has  been  described.  In  observing  the 
motility,  a  portion  of  a  young  agar  culture  was  transferred  to  a  drop 
of  normal  saline  and  examined.     If  the  organisms  appeared  non- 
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Appear  as  translucent  white,  raised  spots,  which  when  magnified 
are  seen  to  have  a  wavy,  erose  margin  and  a  transparent  crumpled 
centre.  Grelatine  is  not  liquefied.  In  stab  culture  there  is 
fonned  a  terraced  nail-head.  The  organism  is  small  and  oval, 
actively  motile,  and  measures  0*3  :  06  ^.  It  is  decolorised  when 
treated  by  Gram's  method.  Gas  is  produced  from  glucose,  and 
milk  is  not  coagulated.  Bouillon  becomes  turbid,  and  forms  a 
flocculent  precipitate.  A  slight  indol  reaction  is  obtained.  On 
potato  the  growth  is  moist  glistening,  flat,  spreading,  and  of  a 
light  stone  colour,  which  deepens  to  a  light  drab. 

This  organism  is  decidedly  small,  while  Wright  describes  it  as 
medium-sized.  The  growth  on  potato  shows  a  difference  from 
Bctct.  mintUum. 

Bacterium  No.  46,  Conn. 

This  is  a  short  rod-shaped  bacterium  with  rounded  ends,  and 
measures  0*4  : 1-1*5  ^.  It  is  actively  motile,  and  is  not  stained 
by  Gram's  method.  On  agar  it  forms  circular  white  colonies, 
and  on  gelatine  translucent  white  colonies  that  sink  into  the 
medium.  When  the  gelatine  colonies  are  viewed  under  a  mode- 
rate power,  they  are  seen  in  the  deep  to  be  rounded  or  irregular, 
almost  opaque  and  apparently  flocose.  The  surface  colonies  are 
circular  with  fluid  contents  in  which  there  are  large  brown  floccules. 
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alkaline.  Otherwise  they  appear  to  be  the  same  organisms.  The 
difference  is  perhaps  too  slight  to  justify  this  being  called  a  new 
species. 

Bacterium  gasoformans,  Eisenberg. 

Babbles  of  gas  are  formed  in  the  depth  of  the  ordinary  solid 
media.  The  cells  are  oval  or  sausage-shaped,  and  measure 
(yb  :  1-2  fi;  they  are  actively  motile.  The  colonies,  on  gelatine 
plate,  are  circular  and  translucent  white.  Under  a  sixty-fold 
magnification  the  surface  colonies  appear  rounded  with  a  slightly 
erose  margin;  the  centre  is  brownish  and  finely  granular.  The 
contents  of  the  colony  appear  in  motion.  At  a  later  period  the 
contents  become  flocculent  and  the  margin  diffuse.  In  gelatine 
stab  culture  the  liquefaction  is  crateriform,  then  stratiform  and 
tabular.  The  stroke  on  agar  is  dirty-white,  moist  glistening  and 
at  the  base  spreading.  Qas  bubbles  are  formed  in  the  agar. 
On  potato  there  is  a  scanty  growth  which  is  almost  indistinguish- 
able from  the  medium.  Milk  is  coagulated,  the  reaction  being 
acid.     Nitrates  are  reduced  to  nitrites. 

Bactrrium  aurbscbns,  Ravenal. 

This  motile  organism  is  oval,  and  measures  0-3-0*4 : 1  /a.  It 
forms  threads  in  old  cultures.  In  agar  stroke  culture  the  first 
growth  is  a  thin  yellowish-white  line,  which  as  it  broadens  becomes 
primrose-coloured,  and  ultimately  of  an  old-gold  shade.  In 
gelatine  stab  culture  there  is  a  filiform  growth;  the  gelatine  at 
the  upper  part  of  the  stab  becomes  slightly  consumed,  and 
eventually  the  growth  around  the  consume<i  portion  becomes 
tuberculate  and  yellowish-white.  The  colonies  on  gelatine  are 
yellowish,  and  slowly  liquefy  the  gelatine.  Under  a  sixty-fokl 
magnification  they  are  seen  to  have  a  lacerate,  transparent  margin, 
and  a  pale  yellowish-brown,  marbled  or  convoluted  centre.  The 
older  surface  colonies  have  the  central  convolutions  more  marke<l, 
an  annulus  with  coarse  fiakes  floating  in  the  liquefied  medium, 
and  a  ciliate  margin.     The  deep  colonies  are  brown  and  rounded. 
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Oft  potato  the  growth  is  orange-yellow,  flat  and  glistening.  No 
gas  is  developed  in  the  presence  of  glucose,  no  indol  is  produced 
in  bouillon,  and  milk  is  not  coagulated. 

The  colonies  on  gelatine  appear  to  differ  from,  those  described 
by  Ravenal,  but  as  the  other  characters  agree  this  may  be  a 
variety. 

Bacterium  pullulans,  Wright. 

This  is  a  short  rod  with  rounded  ends,  and  measures  0*3 : 0-6-1  fi; 
it  is  actively  motile.  On  agar  the  colony  is  deep  yellow  and 
circular,  with  a  smooth  edge;  the  stroke  is  deep  yellow  or  old- 
gold  in  colour,  convex,  moist  glistening  and  restricted.  The 
gelatine  stab  is  at  first  filiform  with  a  spreading  deep  yellow  nail- 
head.  The  gelatine  becomes  slowly  liquefied;  the  liquefied  area 
is  funicular  and  turbid;  a  deep  yellow  precipitate  is  formed.  In 
gelatine  plate  culture  the  surface  colonies  have  a  deep  yellow 
centre  and  a  pale  yellow  margin.  When  magnified  sixty-fold 
they  are  seen  to  have  an  irregular  zonate  centre  and  lobulated 
margin,  from  the  under-surface  of  which  rounded  buds  are  given 
off.  The  small  colonies,  which  have  budded  off,  lie  free  around 
the  lobular  margin,  and  are  either  circular  or  irregular,  according 
to  their  size,  and  brown  in  colour.  Milk  is  not  coagulated,  and 
a  trace  of  indol  is  produced  in  bouillon  culture. 
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oon  becomes  shallow  crateriform.  There  i«  practically  no  growth 
in  the  depth  of  the  medium,  and  a  primrose-coloured  film  lies  on 
the  liquefied  gelatine.  There  is  no  gas  developed  from  glucose, 
and  milk  is  coagulated,  the  reaction  being  neutral.  On  potato 
the  growth  is  canary-coloured,  but  changes  to  a  pale  yellow;  it  is 
raised  and  "irregularly  spread.  Nitrat<^s  are  not  reduced.  In 
bouillon  a  turbidity  is  formed;  there  is  a  precipitate,  but  no  film. 
A  strong  indol  reaction  was  obtained. 

Bacterium  akuorescbns. 

Bacillus  arborescensy  Frankland. 

On  gelatine  the  colonies  are  pale  yellow  and  circular,  with  a 
slight  mycelioid  appearance.  The  medium  is  liquefied  round  the* 
colony.  When  magnified  the  deep  colonies  are  seen  to  have  an 
irregular  centre,  from  which  root-like  fibres  extend  ;  these  are 
closely  packed  together  and  yellowish.  The  surface  colonies  have 
an  indefinite  centre,  from  which  loosely  twisted  and  sharply  bent 
comparatively  wide  strands  apparently  anastomose.  The  stab  in 
gelatine  is  filiform,  with  a  smooth,  moist  glistening,  d(»ep  yellow 
nail-head.  The  gelatine  is  slowly  liquefied  in  a  crateriform 
manner,  and  just  below  the  liquefied  medium  the  filiform  stab 
becomes  expanded  and  diffuse.  The  colonies  on  agar  arc  circular, 
raised,  moist  glistening  and  of  a  translucent  pale  bufi'  colour. 
When  magnified  they  are  seen  to  have  a  granular  centre,  with  a 
transparent  irregular  margin,  beset  with  short  irregular  pi-ocesses. 
The  deep  colonies  are  rounde<l,  oval  or  lenticular  and  rough. 
The  agar  stroke  is  moist  glistening,  raised  and  spreading.  The 
colour  is  a  deep  yellow  which  changes,  especially  in  the  centre  of 
the  growth,  to  old-gol<l.  No  gas  is  formed  in  glucose-g(»latine, 
and  nitrate  is  not  reduced.  Bouillon  becomes  turbid,  and  there 
is  a  filamentous  precipitate,  but  no  film.  A  slight  indol  reaction 
was  obtained.  Milk  is  not  coagulated.  On  potato  the  growth 
is  flat,  spreading,  glistening  and  deep  yellow  in  colour.  The 
organisms  are  rods  with  rounded  ends,  and  may  he  long  or  short; 
the  average  size  is  0*3  : 2  /i. 
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«  Bacterium  miniacbum. 

Bacillus  miniaceua,  Zimmermann. 

On  agar  slope  a  brilliant  vermilion,  raised,  spreading,  moist 
glistening  stroke  is  formed,  from  the  bottom  of  which  amoeboid 
processes  spread  out  and  gradually  cover  the  entire  lower  surface. 
The  organism  is  a  cocco-bacterium  measuring  0*7  :  1  /i.  In 
gelatine  plate  culture  the  colony  quickly  liquefies  the  gelatine, 
forming  a  crat-eriform,  pink  area.  In  gelatine  stab  the  medium 
is  liquefied  in  a  stratiform  manner,  the  fluid  being  very  turbid 
from  floating  pink  granules.  The  red  pigment  is  not  bleached 
by  zinc  and  hydrochloric  acid. 

Bacterium  rubbpacibns. 

Bckcillus  rube/aciens,  Zimmermann. 

On  gelatine  plate  at  15°  C,  circular,  raised,  moist  glistening 
colonies  of  a  pale  coral  colour  are  formed.  The  medium  is  not 
liquefied.  Under  a  sixty-fold  magnification  the  surface  colonies 
are  seen  to  be  rounded,  reddish-brown  and  with  a  smooth  edge; 
the  contents  are  finely  granular.  The  deep  colonies  are  irregular 
and  opaque.  The  bacteria  are  motile  rods  with  rounded  ends, 
and  measure  0*45  : 1-1 '5  fi;  they  occur  singly  and  in  twos.     They 
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temperature.     Milk  is  not  coagulated,  nitrate  is  not  reduced,  but 
a  trace  of  indol  is  formed  in  bouillon. 

Zimmermann  describes  the  organism  as  forming  a  blue-grey 
stroke  on  agar. 

Bacterium  salmoneuh,  Dyar. 

The  organism  grows  scantily  in  artificial  media.  On  gelatine 
plate  the  colonies  are  small,  hemispherical,  moist  glistening,  and 
of  a  pale  scarlet  colour;  when  magnified  the  structure  is  seen  to 
be  finely  granular  and  the  margin  smooth.  The  deep  colonies 
are  rounded  and  opaque.  The  stab  in  gelatine  becomes  filiform, 
and  bears  a  small,  rounded  and  raised  vermilion  nail-head.  On 
potato  there  is  practically  no  growth.  Bouillon  becomes  turbid; 
there  is  a  precipitate  and  a  light  reddish-coloured  film.  No 
indol  is  formed.  On  agar  the  stroke  is  narrow  and  restricted,  at 
first  coral-pink,  then  becoming  light  orange,  and  ultimately 
reddish-orange.  The  organisms  are  non-motile  thin  rods  with 
rounded  or  slightly  pointed  ends ;  they  stain  irregularly,  and 
measure  generally  0*4  :  2  /a.  Milk  is  not  coagulated,  and  the 
reaction  is  unchanged.     Nitrates  are  reduced  to  nitrites. 

Bacterium  janthinum,  Zopf. 

When  grown  upon  agar  the  organism  forms  a  deep  violet, 
moist  glistening,  irregularly  raised  layer  with  a  white  margin 
and  smooth  edge;  the  consistency  is  gelatinous.  The  colonies  in 
gelatine  appear  as  very  pale  violet  indefinite  areas,  the  parent 
colony  having  sent  out  into  the  gelatine  processes  which  have 
formed  sub-colonies.  Both  the  indefinite  parent  colony  and  the 
older  sub-colonies  are  beset  with  processes  similar  to  those  of 
Baci  Zophii.  The  younger  colonies  have  a  moruloid  centre,  and 
are  surrounded  by  circular  or  irregular  sub-colonies  similar  in 
appearance  to  the  colonies  of  Bad.  pullulan^.  The  stab  in 
gelatine  scarcely  grows  in  the  <leep;  the  film  is  violet-coloured 
and  spreads  over  the  surface,  sending  down  into  the  medium 
hair-like   processes   which    appear    like    a    hanging   veil      The 
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gelatine  begins  to  liquefy  in  two  weeks,  the  liquefaction  being 
shallow-stratiform.  The  organism  is  a  motile  rod  with  rounded 
or  pointed  ends,  and  measures  0'4-0-6  : 1-1-5  fi;  involution  foi*ms 
in  the  shape  of  clubbed  threads  are  soon  found  in  the  cultures. 
On  potato  there  is  formed  a  deep  violet,  irregularly  spreading, 
flat,  glistening  layer.  Bouillon  becomes  turbid  with  a  flocculent 
precipitate  and  a  strong  violet  film.  The  fluid  becomes  colourless 
and  then  violet.  The  indol  reaction  was  obtained  in  the  fluid 
after  the  elimination  of  the  suspended  bacteria  by  means  of 
calcium  chloride  and  ammonia.  A  control  test  without  nitrite 
was  made  at  the  same  time.  A  strong  blue  film  formed  on  milk 
which  was  not  coagulated;  the  reaction  was  alkaline. 

Bacterium  janthinum  ii.,  n.subsp. 

The  stroke  on  agar  is  violet,  moist  glistening,  and  slightly 
raised,  the  margin  is  beset  with  processes  which  are  at  first  white 
but  soon  become  like  the  centre  of  the  stroke;  the  consistency 
when  the  culture  is  touched  with  the  needle  is  found  to  be  thin. 
The  colonies  in  gelatine  plate  are  circular,  crateriform,  pale 
violet  and  zonate;  when  magnified  the  contents  are  seen  to  consist 
of  large  granules;  the  edge  is  difi^se.  In  gelatine  stab  the 
liquefaction  of  the  medium  is  rapid.  The  liquefied  area  is  funi- 
<;ular,  there  is  a  violet  deposit  and  a  thin  film  of  the  same  colour; 
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portion  of  the  medium.  The  latter  becomes  strongly  greenish 
fluorescent.  The  organisms  are  oval  and  measure  0*4  : 1-1*5  fi. 
They  are  actively  motile.  The  stab  in  gelatine  is  filiform  with  a 
flat,  irr^^lar,  moist  glistening,  yellowish-white  nail-head.  The 
upper  part  of  the  stab  becomes  tuberculate.  No  fluorescence  of 
the  gelatine  was  ob8er^'ed.  Milk  was  not  coagulated  and  the 
reaction  remained  neutral. 

Bactsrium  fluorbscbns  mutabilr,  Wright. 

L — ^This  is  a  rod-shaped  bacterium  with  rounded  ends  measuring 
0*5  :  0*8-1  fji  and  is  not  coloured  by  Gram's  method  of  staining. 
It  is  actively  motile.  The  stroke  on  agar  is  greenish-white  and 
moist  glistening;  the  growth  is  luxuriant  and  quickly  widens  to 
the  sides  of  the  glass  at  the  bottom  of  the  stroke.  The  agar 
becomes  strongly  fluorescent.  The  gelatine  in  stab  culture 
becomes  liquefled  in  a  funicular  manner  :  the  liquefled  portion  is 
turbid  with  floating  floccules,  and  there  is  a  yellowish-white 
precipitate  and  flhn.  There  is  no  fluorescence  of  the  medium. 
Milk  is  coagulated  and  has  an  alkaline  reaction.  On  potato,  a 
moist  glistening,  drab-coloured  expansion  covers  the  surface  of 
the  medium. 

ii. — This  organism  is  a  trifle  larger  than  the  above  and  measures 
0*6  : 1-1*5  fi.  The  stroke  on  agar  is  drier  and  whiter  than  i.,  that 
is,  it  is  less  translucent.  It  is  also  less  luxuriant  in  its  growth 
and  not  so  strongly  fluorescent.  Otherwise  the  characteristics 
are  similar. 

The  two  organisms  are  closely  allied  to  Bctct.  pyocyaiieum, 
differing  mainly  in  fluorescence.  They  are  best  described  by 
Wright  8  designation,  and  one  of  them  is  probably  identical  with 
his  organism. 

Bacillus  subtilis,  Ehrenberg. 

The  hay  bacillus  forms  on  agar  slope  a  dull  flat  membranous 
layer  with  an  irregular  lacerate  and  ciliate  margin.     The  mem- 
brane <|uickly  spreads  over  i\w  greater  part  of  the  agar  Hurface. 
29 
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When  grown  at  22**  C.  the  lower  part  of  the  growth  may  or  may 
not  become  slightly  wrinkled  or  folded.  On  potato  there  is 
formed  a  dry,  flat,  white,  mealy,  spreading  layer  which  soon 
becomes  slightly  speckled.  The  organism  is  an  actively  motile 
rod  with  rounded  ends  and  measures  0*8  :  2-3  /x;  it  forms  oval, 
central  spores.  The  colonies  on  gelatine  and  agar  are  flocose. 
In  gelatine  stab  culture  the  growth  is  very  rapid;  the  medium  is 
liquefied  in  a  funicular  or  tubular  manner,  but  soon  becomes 
stratiform.  The  liquefied  gelatine,  which  is  at  first  strongly 
turbid,  becomes  clearer,  while  a  strong  white  film  forms  on  the 
surface;  the  sediment  is  white  and  fiocculent. 

Bacillus  mycoidbs,  Fliigge. 

As  its  name  implies,  this  organism  in  gelatine  and  agar  culture 
forms  colonies  that  appear  mycelioid.  The  mycelial  processes 
grow  over  the  surface  and  penetrate  into  the  mediimi.  It  is  a 
rod-shaped  bacillus  with  rounded  ends,  and  occurs  singly  and  in 
threads;  the  individuals  measure  I  :S  fi;  oval  spores  are  formed 
in  the  middle  of  the  rod.  According  to  Fliigge  it  is  non-motile, 
and  to  Zimmermann  it  is  motile.  The  individuals  separated 
from  the  Sydney  water  supply  are  motile.  The  track  of  the 
needle  in  gelatine  stab  culture  becomes  filiform,  then  villous,  and 
finally  arborescent.     The  gelatine  is  liquefied  slowly,  and  becomes 
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rod  with  rounded  ends  and  occurs  singly  and  in  chains.  The 
individuals  measure  0*6  :  2-3  p,  and  form  oval,  central  spores.  It 
is  stained  by  Gram's  method,  and  the  single  cells  which  have 
been  grown  in  bouillon  at  37**  C.  are  motile.  On  agar  at  22* 
there  is  formed  a  thin,  white,  spreading,  syrupy  layer.  At  37^  a 
brownish-white,  flat  layer  rapidly  spreads  over  the  agar-surface, 
which  soon  appears  as  if  it  had  been  dusted  with  oatmeal.  The 
upper  portion  of  the  growth  is  furrowed  lateralh'  and  downwards. 
The  condensed  water  has  a  strong  crumpled  skin.  It  has  little 
similarity  to  Btic.  mycoides.  On  potato  a  dry,  crumpled,  thin 
layer  spreads  over  the  surface.  The  colour  is  at  first  white  with 
a  fawn  tinge,  later  it  becomes  reddish-brown;  the  potato  becomes 
brownish.  Bouillon  is  rendered  turbid;  a  precipitate  and  a 
strong  crumpled  whitish  film  are  formed.  The  indol  reaction 
was  not  obtained.  Milk  becomes  alkaline  in  reaction  and  is 
coagulated  when  warmed.  Nitrates  are  slightly  reduced  to 
nitrites. 

Fcankland  describes  a  Bcu;.  ramostis  which  agrees  with  this 
organism  fairly  well  except  in  size;  he  quotes  it  as  measuring 
1  -7 :7  fu  Fliigge  describes  his  bacillus  as  moderately  large.  Bac, 
impUxuSj  Zimm.,  liquefies  gelatine  much  more  quickly  than  this 
organism  and  it  measures  1*15  :  2*5  fi. 

Bacillus  gracilis,  Zimmermann. 

This  is  an  aerobic  bacillus  with  a  terminal  spore.  The  young 
rods  are  actively  motile.  In  gelatine  the  colonies  appear  as  dry, 
white  specks  which  do  hot  liquefy  the  medium.  Under  a 
sixty-fold  magnification  the  deep  colonies  appear  circular  and 
opaque  The  amoeboid  surface  colonies  appear  very  granular  and 
grained.  The  gelatine  stab  is  filiform  with  a  small  nail-head, 
which  becomes  moist  glistening  and  amcpboid,  while  the  filiform 
track  of  the  needle  becomes  tuberculate  near  the  top.  The 
stroke  on  agar  is  narrow,  white,  moist  glistening  and  raised:  the 
margin  is  ciliate.  It  does  not  appear  to  grow  on  potato.  The 
bacilli  are  long  rods  with  rounded  ends  and  measure  0-3-0*4 :3-S  /a. 
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Bacillus  circulans,  Jordan. 

The  colonies,  in  gelatine,  are  white  and  sink  into  the  medium, 
forming  a  cylindrical  pit  or  hole  which  widens  out  at  the  top 
when  the  colony  has  grown  as  far  as  it  can  downwards.  The 
medium  is  consumed  and  not  liquetied.  With  a  sixty-fold  magni- 
fication the  dark  granular  contents  of  the  colony  are  seen  to  be 
in  active  motion,  apparently  circulating  round  the  walls  of  the 
pit.  The  deep  colonies  are  at  first  circular,  irregular  or  amoeboid, 
but  the  latter  soon  become  round  and  rapidly  open  to  the  surface. 
In  gelatine  the  stab  assumes  the  form  of  a  hollow  inverted  cone. 
No  gas  is  produced -in  glucose-gelatine.  The  organism  is  a  rod 
with  rounded  ends  and  forms  a  terminal  round  spore  which 
becomes  1  ^  in  diameter.  The  vegetative  forms  measure  0*5 : 2-3  fi 
and  are  actively  motile.  They  retain  the  colour  when  treated 
by  Gram's  method.  Both  on  agar  plate  and  agar  slope  there  is 
formed  an  amoeboid  growth  which  rapidly  spreads  over  the  entire 
surface.  In  milk  the  casein  is  slowly  peptonised  without  coagula- 
tion. Bouillon  becomes  turbid  and  there  is  formed  a  white  film 
and  a  fiocculent  and  filamentous  precipitate.  No  indol  is  formed 
and  nitrate  is  not  reduced.  A  drab-coloured  growth  spreads 
over  the  surface  of  potato. 

Cladothrix  dichotoma,  Cohn. 
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method  of  Htsming.  No  spores  were  obnerved.  It  grows  well 
»t  37^ 

Agar  plate. — Circular,  white,  moint  glistening,  raiRed  colonies 
are  fomied.  When  magnified  they  are  seen  to  have  a  smooth 
edge:  the  internal  structure  is  slightly  marbled.  The  deep 
colonies  are  hrregnlar  and  rough. 

Agar  ttrohe, — A  luxuriant,  white,  raised  layer  with  smooth 
iridescent  edge  grows  along  the  stroke.    Tlie  edge  becomes  lacerate . 

Gelaiine  plait. — White,  circular  liqae^ed  areas  are  produced. 
Under  a  sixty-fold  magnification,  the  subsurface  colonies  are  seen 
to  be  irregular,  dark  brown  and  apparently  flocose,  the  surface 
colonies  have  a  flocose  centre  and  a  clear  margin. 

Gelalifke  gtait. — At  first  the  stab  is  slightly  cTateriform  but 
beooiBes  funicular.  The  liquefied  gelatine  becomes  turbid  and  a 
white  precipitate  forms.  No  film  appears  and  the  turbidity 
persists. 

Gluco»e-g€latine. — No  gas  is  produced. 

Bouillon. — The  medium  becomes  turbid,  a  slight  film  is  formed 
as  well  as  a  pale  white  precipitate.     Traces  of  indol  are  produced. 

Milk. — The  casein  is  coagulated  and  the  reaction  becomes  acid. 

Potato. — There  is  formed  at  first  a  pale  ochre  moist  glistening, 
raised  growth,  which  becomes  yellowish-brown,  irregular  and 
greasy.  The  layer  continues  to  rise  from  the  surface  of  the 
potato,  and  when  gro^-th  stops  it  is  mesenteric,  dull,  and  of  a  light 
drab  colour.     The  potato  is  darkened. 

Xitrate-bouilUni. — The  nitrat*  is  reduced  to  nitrite. 

The  affinities  of  this  organism  are  with  Bart.  />i?rmr>w/r>MnV*, 
Wright,  Bac.  aquatifif  rommunln,  and  Bart.  Xn.  ^f\  Conn,  From 
the  first  named  it  differs  in  the  appearance  of  the  gelatine  cH"»l«>nies 
and  the  growth  in  gelatine  stab  culture  as  well  as  in  the  growth 
upon  potato.  Bac.  aq\uitilU  communis  is  considered  by  Kruse  to 
be  a  Bad.  Jluoresrem*  liqwefaciens  which  has  lost  it«  p^^wor  of  pix>- 
ducing  fluorescence.  It  therefore  differs  from  this  organism  in  the 
reaction  of  the  milk  when  coagulated.  Hoc.  04fuo/iHii  t^mtmuni^ 
forms  a  yellowish-brown  or  reddish  layer  on  pi>tato  and  is  nex-er 
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mesenteric.  The  liquefied  gelatine  in  stab  culture  is  at  first 
turbid  but  soon  clears,  and  further  it  is  a  medium-sized  rod, 
0-6  : 1  •2-2-5  ^,  and  very  motile.  BcuiL  No,  Jfi^  Conn,  measures 
0-4  :  0*8  /x,  and  forms  a  yellowish  or  brownish  (presumably  flat) 
layer  on  potato;  its  colour  upon  agar  and  gelatine  is  yellowish- 
white  and  it  coagulates  milk,  the  reaction  being  alkaline. 

Bacterium  abrofaciens,  n.sp. 

Shape^  etc. — This  is  an  oval  bacterium  measuring  04  :  0*8-1  ^u 
It  is  motile  and  is  not  stained  by  Oram's  method.  It  grows  well 
at  37"  C.  and  at  22**  C.     No  spores  were  observed. 

Agar  plate, — There  are  formed  translucent  white,  wax-like, 
circular,  raised  colonies,  which  when  magnified  are  seen  to  be 
homogeneous,  circular  and  smooth-edged.  The  deep  colonies  are 
irregular  and  rough. 

Agar  stroke, — The  growth  is  raised,  moist  glistening,  grey- white, 
and  spreads  irregularly  from  the  inoculating  line. 

Gelatine  plate, — The  colonies  are  at  first  translucent  white  and 
slightly  irregular,  later  they  become  amoeboid  and  iridescent. 
When  magnified  the  surface  colonies  are  seen  to  be  yellowish- 
brown  and  finely  granular  with  a  lacerate-erose  margin;  the  deep 
colonies  are  brown  or  opaque  and  rounded  with  a  smooth  edge. 

Gelatine  stab, — The  line  of  inoculation  becomes  filiform,  with 
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production  of  gas  in  ordinary  nutrient  gelatine  marks  it  as  being 
new.     Its  closest  ally  appears  to  be  Bcu:t,  sinuosum. 

Bacterium  minutum,  n.sp. 

Shape^  etc, — A  small  cocco-bacterium  measuring  0*4  :  0*5-0*7  ft. 
It  is  actively  motile  and  is  not  stained  by  Gram's  method.  No 
spores  were  observed.     It  grows  well  at  37*. 

Agar  plcUe. — A  translucent  white,  amoeboid  colony  quickly 
grows  over  the  surface.  The  amoeboid  processes  are  narrow  and 
radiate  from  a  central  point.  The  structure  is  homogeneous  and 
the  margin  smooth. 

Agar  stroke, — A  white,  moist  glistening,  raised  growth  becomeH 
amoeboid  at  the  base.  It  may  produce  gas  bubbles  in  the 
medium. 

Gelatine  pkUe, — The  colonies  are  white  and  of  the  B.  coli  type. 
When  magnified  the  deep  colonies  are  irregular  or  rounded  and 
either  dark  brown  or  opaque.  The  surface  colonies  are  trans- 
parent yellowish,  grained  or  contoured,  and  with  an  erose,  rounded 
margin. 

Gelatine  stab, — The  stab  becomes  filiform  and  there  is  formed 
a  flat,  irregularly  spreading  nail-head.  The  surface  growUi 
becomes  glistening,  slightly  depressed  and  contoured.  Some 
specimens  produce  gas  bubbles  in  the  medium. 

Glucose-gdcUine. — There  is  a  considerable  development  of  gas. 

BauilUyti, — The  medium  becomes  turbid  and  there  is  formed  a 
filamentous  precipitate  but  no  film.     There  m  no  indol  produced. 

Nitrate-bouillon, — Nitrate  is  strongly  reduced  to  nitrite. 

Milk.  — The  medium  is  not  coagulated  in  the  cold.  The  reac- 
tion is  acid  and  coagulation  occurs  on  warming. 

Potato. — There  is  formed  an  irregular,  canary -coloured  growth, 
Hharply  raised  from  the  medium,  which  becomes  dark  and  bluish 
in  colour. 

The  organism  was  frequently  found  in  the  water.  It  has  its 
allies  in  the  B,  coli  and  suipesti/er  groups.  The  potato  growth  is 
characteristic. 
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Bacterium  crocbum,  n.sp. 

Shape,  etc, — An  actively  motile  rod  with  rounded  ends,  measuring 
0 '5-0*6  :  2-3  ^;  it  occurs  singly,  in  pairs,  chains  and  threads.  It 
is  stained  by  Gram's  method.  The  organism  grows  best  at  22°  C. 
No  spores  were  observed.     It  grows  well  at  37". 

Agar  plate, — The  colonies  are  circular,  raised,  moist  glistening 
and  buff-coloured.  When  magnified  they  are  seen  to  have  a 
smooth,  sinuous  edge  and  a  folded  or  grained  internal  structure. 
The  deep  colonies  are  irregular,  moruloid  and  slightly  ciliate. 

Agar  stroke. — There  is  formed  a  deep  yellow,  moist  glistening, 
luxuriant,  spreading  and  slightly  raised  layer.  The  edge  is  at 
first  lacerate,  but  becomes  smooth  and  the  colour  deepens  to  a 
light  orange. 

Gelatine  plate, — The  colonies  are  pale  buff  and  rounded  within 
a  zone  of  softened  gelatine.  The  surface  colonies  when  magnified 
(60  times)  are  seen  to  have  a  brownish  centre  and  a  colourless, 
irregularly  lobed  margin,  within  which  the  colony  appears 
crumpled.  The  deep  colonies  are  zonate,  the  zones  being  coloured 
different  shades  of  brown;  the  marginal  zone  appears  greenish. 

Gelatine  stab, — The  growth  in  the  deep  is  very  slight.  The 
surface  growth  is  deep  yellow,  depressed  and  restricted  ;  the 
medium  in  the  neighbourhood  of  the  film  is  softened.     The  upper 
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Bactkrium  palabformans,  n.sp. 

Shape^  etc. — A  rod-shaped  bacterium  with  rounded  ends, 
measures  0*5-0*6  :  1*5-2  fi  and  occurs  singly,  in  chains  and  threads. 
It  is  actively  motile  and  is  stained  by  Gram's  method.  It  does 
not  form  spores.     There  is  little  growth  at  37". 

Agar  plate. — The  colonies  are  circular,  pale  buflf,  raised  and 
moist  glistening.  When  magnified  the  structure  appears  finely 
granular  and  the  margin  erose.  The  deep  colonies  are  irregular, 
brownish  and  rough. 

Agar  stroke, — A  narrow,  primrose-coloured,  moist  glistening, 
raised  stroke  spreads  out  sharply  at  the  base,  when  the  condensed 
water  has  been  reached,  until  the  sides  of  the  tube  are  touched, 
thus  giving  the  culture  the  appearance  of  a  spade.  The  colour 
slowly  deepens  to  buff.  The  consistency  is  found  to  be  thin  when 
the  culture  is  touched  with  a  needle. 

Gelatine  plate, — The  colonies  are  zonate,  pale  buff  in  colour, 
and  have  sunk  into  the  gelatine,  which  is  slightly  liquefied. 
When  magnified  sixty-fold,  the  deep  colonies  are  seen  to  be 
circular,  brownish  and  annular;  the  surface  colonies  are  either 
circular  with  a  corrugated  dark  border  or  lacerate-erow»  with  a 
coarsely  granular  centre. 

QeUuiiie  stah, — There  is  no  growth  in  the  depth  of  the  medium. 
The  gelatine  is  liquefied  in  a  crateriform  and  afterwards  in  a 
stratiform  manner.  The  scanty  deposit  is  deep  yellow  and  like 
a  crumpled  film. 

Olucone-gelatitie, — There  is  no  gas  produced. 

MUk. — The  medium  is  not  coagulated. 

Bouillon. — The  medium  becomes  slowly  turbid  and  there  is 
formed  a  thin,  pale  yellow  film  and  a  scanty,  filamentous  precipi- 
tate.    The  indol  reaction  was  not  obtained. 

Nitrate-bo^iillon. — Nitrate  is  not  reduced. 

Potato,  —  No  growth  was  obtaine<l  either  at  22*  or  SO"*  C. 

This  appears  to  be  a  motile  form  of  Bad,  dormitator,  Wright, 
but  perhaps  its  closest  ally  is  Bact,  erocetim,  from  which  jt  differs 
in  colour,  luxuriance  of  growth,  and  character  of  the  gelatine 
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colonieA.      It  can  withstand  limited  amounts  of  alkali,  since  it 
was  obtained  upon  agar  containing  0*5  %  sodium  carbonate. 

Bacterium  subplavum  teres,  n.subsp. 

Shape,  etc, — The  organisms  measure  0*6  :  1*5  f*.  Shorter  and 
longer  forms  occur.  The  cells  are  oval  and  are  actively  motile. 
They  are  not  stained  by  Gramas  method.  No  spores  were  observed . 
It  grows  well  at  37°. 

Agar  pkUe, — The  colonies  are  circular,  raised,  moist  glistening 
and  buff-coloured.  When  magnified,  the  structure  appears 
granular  and  the  edge  smooth.  The  deep  colonies  are  opaque, 
irregular  and  rough. 

Agar  slope. — The  growth  is  moist  glistening,  buff-coloured, 
raised  and  viscous;  it  spreads  out  at  the  base  and  the 'colour 
becomes  deep  yellow. 

Gelatine  plate. — The  airogenes-like  colonies  are  cream-coloured 
and  circular,  moist  glistening  and  slightly  raised.  When  magni- 
fied, the  deep  colonies  are  seen  to  be  circular  and  zonate;  the 
surface  colonies  are  circular,  finely  granular  and  brownish-yellow 
in  colour. 

Gelatine  stab. — A  scanty  filiform  growth  is  crowned  by  a  raised 
nail-head,  which  spreads  regularly.  The  convex  growth  is  light 
buff  and  n\<}\--\  L:]i-^ir]iiir^\ 
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separates  it  from  the  colt  type  of  Bac.  aureus  and  Bac,  subflavua, 
Zlmmermann.  Its  nearest  ally  appears  to  be  Zimmermann's 
organism,  of  which  it  is  probably  a  variety. 

BaOTKRIUM   ARBORESCBNS   AMBTHY8TINUM,  n.subsp. 

Shap^,  etc, — It  is  a  very  thin  rod  with  rounded  ends,  and 
measures  0*2-0*3  :  1*5-2*3  fi.  It  is  not  motile  and  is  not  stained 
by  Gram's  method.  Threads  are  formed  in  bouillon.  No  spores 
were  observed.  It  grows  best  at  22*  and  30*;  there  is  little 
growth  at  37^. 

Agar  plate. — The  colonies  are  thin  and  diffused,  of  a  blue  white 
colour  and  translucent.  When  magnified  sixty-fold,  the  centre 
is  seen  to  be  granular  and  the  margin'  indefinite  with  watery 
transparent  processes  extending  outwards.  The  deep  colonies  are 
rounded  or  oval,  and  slightly  moruloid.  ^ 

Agar  elope. — A  translucent,  moist  glistening,  white  growth, 
with  a  decided  violet  tinge.  The  margin  is  indefinite  and  sends 
off  watery  irregular  processes  which  have  a  greenish  colour.  The 
growth  is  luxuriant  and  soon  spreads  to  the  sides  of  the  tube. 
The  condensed  water  becomes  pinkish-cream  coloured. 

GelatiiiA  plate. — The  colonies  appear  like  delicate  moulds. 
When  magnified  the  structure  is  seen  to  be  mycelioid  or  root-like. 
There  are  prominent  thick  main  trunks,  and  between  these 
delicate  radial  threads  fill  up  the  spaces  and  give  the  colonies  a 
circular  shape. 

Gelatine  stab. — The  growth  is  fusiform  and  a  cloudiness  radiates 
from  the  top  of  the  canal  into  the  medium;  when  magnified  10 
times,  delicate  hairs  are  suggested.  The  cloudiness  hangs  down- 
wards as  a  veil  from  the  margin  of  the  buff-coloured  sunken 
nail-head.  Liquefaction  slowly  takes  place  at  first  in  a  strati- 
form, then  a  funicular  manner.  There  is  formed  an  orange- 
coloured  film  and  a  precipitate  which  changes  from  white  to 
orange. 

Glucose-gelatiiie. — There  is  no  gas  produced. 

Bouillon. — The  medium  l)ecomes  uniformly  turbid  and  there  is 
formed  a  whitish  precipitate.     The  indol  reaction  is  decided. 
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Potato. — There  is  formed  a  moist  glistening,  old-gold  expansion. 

Milk, — The  casein  is  not  coagulated  and  the  reaction  is 
unaltered. 

The  organism  appears  to  be  a  subspecies  of  Bac.  arborescetusj 
Frankland,  from  which  it  differs  in  the  appearance  and  colour  on 
agar  stroke.  Compared  with  the  organism  which  I  have  described 
under  that  name,  the  colonies  on  gelatine  are  white  and  the 
processes  forming  the  mycelioid  structure  are  more  delicate  and 
straight. 

Bacillus  stellatus,  n.sp. 

Shape,  etc. — A  stout  rod  of  variable  length  and  breadth, 
measures  generally  0*8-1*0  :  2-3  ^;  the  ends  are  rounded.  It  is 
non-motile  and  is  ^stained  by  Gram's  method.  It  forms  oval 
central  spores  quickly  upon  potato  but  slowly  upon  agar. 

Agar  plate. — The  colonies  are  dull  white,  circular,  raised  and 
contoured.  When  magnified  the  structure  appears  folded  and 
filamentous,  the  margin  lobed  and  the  edge  smooth.  The  deep 
colonies  are  irregular,  opaque  and  warty. 

Agar  stroke. — The  growth  is  dry,  glistening,  luxuriant,  grejrish- 
white  and  longitudinally  ribbed  or  terraced,  the  edge  is  straight 
and  rough. 

Gelatine  plate.  — The  colonies  at  first  are  white  and  stellate,  that 
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NitrcUe-bouillon,  — Nitrates  are  not  reduced. 

Milk. — The  casein  and  the  reaction  are  unaltered. 

Potato. — The  growth  is  white,  dry,  greasy,  irregularly  spreading 
and  slightly  pitted.  The  colour  changes  to  a  light  stone  or  light 
drab. 

This  appears  to  be  an  ally  of  Bclc,  verUcillcUua,  Rav.,  from 
which  it  appears  to  differ  in  the  mycelioid  or  stellate  appearance 
of  young  colonies  in  gelatine,  the  rapidity  with  which  it  forms 
spores  on  potato  (2  days),  the  absence  of  a  film  on  bouillon,  and 
of  a  pellicle  on  the  gelatine  colonies,  as  well  as  in  not  changing 
the  reaction  of  milk  and  in  not  affecting  the  colour  of  the  medium 
in  agar  culture. 

Two  yeasts  were  separated,  one  of  them  pink  with  round  to 
oval  cells,  the  other  a  non-sporulating  torula  which  forms  in 
glucose-yeast-water  a  clear  medium,  with  a  white  sediment  and 
strong,  thick  pitted  film.  It  may  be  Torula  ii.,  Hansen.  With 
the  exception  of  Bact,  w.rofaciens  and  BacL  gasoformaiia^'  no 
gas  was  produced  in  lactose-gelatine  by  the  organisms  which  have 
been  described.  Since  these  would  have  produced  gas  in  gelatine 
in  the  absence  of  lactose,  it  may  l)e  said  that  none  of  these 
organisms  produce  gas  from  lactose. 

Many  of  the  bacteria  in  the  Sydney  water  have  points  wherein 
they  differ  from  what  are  probably  the  same  organisms  found  in 
other  parts  of  the  world.  Whether  these  differences  are  sufficient 
to  warrant  the  formation  of  a  new  species  is  a  matter  of  opinion. 
I  consider  the  characters  in  which  they  differ  to  be  practically 
fixed,  since  the  cultures  were  made  from  about  the  fourth  crop, 
and  when  the  organism  was  diagnosed  any  difference  from  the 
descriljed  type  was  verified  by  a  culture  taken  from  what  would 
be  the  sixth  crop.  For  all  practical  purposes  the  tyj3es  may  be 
taken  as  fixed,  since  any  work  with  Sydney  water,  sewage,  etc., 
would  l>e  made  upon  cultures  which  had  been  gn>wn  in  a  similar 
manner  and  for  no  longer  a  time.  The  l>acteriologist  generally 
does  not  keep  an  unknown  organism  growing  for  several  months 
before  making  a  diagnosis.     The  characters  may  alter  slowly  after 
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s,  year's  artificial  culture,  but  that  is  only  to  be  expected.  Any 
rapid  change  in  cultural  character  would  have  occurred  before 
the  fourth  crop.  This  was  noted  in  a  previous  paper  to  be  the 
case  with  Bac.  pisdcidiis  bipolar  is,  the  colonies  of  which  in 
gelatine  differed  greatly  in  the  second  and  fourth  crops.  From 
the  fourth  onwards,  the  type  was  fixed.  Whether  the  differences 
between  the  types  of  other  authors  and  these  organisms  are 
sufficient  to  warrant  the  formation  of  a  new  species,  a  new  sub- 
species, or  merely  to  note  the  difference,  is  a  matter  of  opinion, 
and  I  leave  it  to  other  bacteriologists  to  accept  my  ruling  or 
otherwise  as  they  think  fit.  I  believe  the  formation  of  sub- 
species is  to  be  recommended,  but  for  this  the  differences  must 
not  be  vital,  nor  yet  must  they  be  insignificant  so  far  as  the 
diagnostic  characters  are  concerned.  In  this  a  hard  and  fast 
line  cannot  be  drawn,  since  a  character  which  helps  the  diagnosis 
of  one  class  of  organism  may  be  useless  for  another  class.  As  an 
example,  the  liquefaction  of  gelatine  may  be  cited.  This  action 
is  of  immense  help  to  the  bacteriologist  and  is  used  to  distinguish 
classes  of  bacteria,  yet  it  is  too  well  known  that  the  power  may 
be  gained  or  lost  under  laboratory  conditions,  and  if  this  is  the 
case  a  similar  change  may  be  expected  to  occur  under  natural 
conditions. 

The  organisms  which  have  been  described  were  isolated  upon 
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OBSERVATIONS  ON  THE  TERTIARY  FLORA  OF 
AUSTRALIA,  WITH  SPECIAL  REFERENCE  TO 
ETTINGSHAUSEN'S  THEORY  OF  THE  TERTIARY 
COSMOPOLITAN  FLORA. 

By  Hbnby  Dbank,  \LA,  F.L.S.,  Ac 

In  my  Presidential  Addresses  to  the  linnean  Society  of  New 
South  Wales  for  1896  and  1897  I  mentioned  that  I  had  devoted 
some  attention  to  Australian  fossil  leaves,  and  I  expressed  the 
opinion  that  Baron  von  Ettingshausen's  naming  of  the  specimens 
handed  over  to  him  from  Dalton  and  Vegetable  Creek  was  not 
reliable  and  that  his  theory  of  the  Tertiary  Cosmopolitan  Flora 
had  not  only  not  been  proved  but  that  the  evidence  was  rather 
in  the  direction  that  each  fossil  type  possessed  representatives  in 
the  existing  Flora  of  Australia.  I  have  been  urged  to  pursue 
this  matter,  and  to  aid  me  in  my  investigations  have  been  kindly 
furnished  with  a  loan  of  specimens  by  Mr.  R.  Etheridge,  Junr., 
Mr.  W.  S.  Dun  and  Professor  Baldwin  Spencer. 

Before  undertaking  to  criticise  the  work  of  so  eminent  a 
paleontologist  as  Baron  von  Ettingshausen  one  ought  to  l)e  very 
sure  of  the  ground  on  which  one  stands,  but  I  have  become  so 
thoroughly  convinced  of  the  general  correctness  of  the  conclusions 
which  I  have  indicated  above,  and  I  have  received  so  much 
sympathy  and  encouragement  from  the  gentlemen  al)ove  men . 
tioned  and  from  others  to  whom  I  have  explained  the  facts  as 
they  appear  to  me,  that  I  have  no  hesitation  in  submitting  to 
this  Society  a  paper  on  the  above  subject.* 


*  See  also  Prof.  Baldwin  Spencer  in  the  Sommary  of  the  Horn  Expedi- 
tion, p.  160. 
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The  general  result  of  the  investigation  so  far  has  been  to 
throw  the  greatest  distrust  on  the  theory  of  the  ''Cosmopolitan 
Flora,"  which  is,  briefly  stated,  this,  that  the  Tertiary  Floras 
of  different  countries  contained  the  same  types  and  were 
closely  allied  and  resembled  one  another  much  more  than 
the  Tertiary  Flora  of  any  particular  country  resembles  its 
existing  flora.  In  the  recent  period  the  floras  of  different  regions 
have  acquired  their  distinctive  characters,  due  chiefly  to 
climatic  influences,  and  the  old  types  which  at  one  time  were 
universally  distributed  have  disappeared  in  some  regions  and  not 
in  others.  Thus  with  regard  to  Eastern  Australia,  the  Tertiary 
Flora  is  »aid  to  contain  representatives  of  the  existing  floras  of  all 
other  parts  of  the  world  now  absent  from  Australia,  and  in  like 
manner  the  Tertiary  Flora  of  other  parts  of  the  world,  as,  for 
example,  Europe,  contains,  it  is  asserted,  representatives  of  genera 
and  orders  such  as  EiuicUypttiSf  Casv^rina^  Leptomeriay  Exocarpvs, 
Proteaceas,  «kc.,  which  are  now  practically  confined  to  the  Aus- 
tralian region,  or  in  the  case  of  Proteacece,  to  Australia  and  South 
Africa. 

The  theory  has  worked  a  great  deal  of  harm.  It  has  been 
published  in  text  books  as  an  undisputed  scientific  truth,  and  the 
fact  is  lost  sight  of  that  it  exists  only  in  the  opinion  of  a  certain 
school,  among  whom  are  to  be  counted  those  who,  not  having  time 
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It  win  be  BT  endcATosr  to  dbov  tiyu  i(  is  nnneceaBmiy  to  seek 
oat^ide  A  vstiBlia  for  tbe  types  of  oor  fwsil  flon.  Since  vritiiig 
the  Preindeiitim]  Addre9S9»  lefeiied  to.  a  farther  study  of  the 
^i^bject  ha»  led  to  the  eoadasiofi  that  ohaneei^  in  range  and 
dntrifaotioD  of  the  AiKtralian  d^^ra  hare  taken  place  since 
the  Tertiary,  and  that  coii«ci]nent!y  to  •some  extent  the 
character  of  the  Te2etati«9o  ha»  been  modified.  This  is  evident 
from  a  casual  inspection  of  the  foes^iis  from  Vegetable  Creek, 
Gunning.  Wingello.  Baochas  Marsh,  kc.  The  more  loxarioos 
flora  nov  confined  to  strips  and  patches  *4  the  coast  must  have 
formerly  spreaci  over  tbe  cable  land,  and  there  seems  to  have 
been,  during  the  period  vhen  the<e  fosisils  vere  embedded,  a 
motster  and  perhaps  varmer  climate,  une  less  liable  to  the  severe 
<lrooghts  that  ve  ha^e  u>  end  are  at  the  pre:<enc  time  A  difier- 
enoe  in  cKmate  sach  a«  thi^  w^ald  adeqaately  accoont  for  what- 
ever variation  may  have  taken  place  in  tbe  character  of  the 
vegetation.  With  advancing  cold  from  the  <ooth  ami  droughty 
condition*^  from  the  west  the  more  laxariant  dora  would  retreat 
to  the  warmer  ami  damper  districts,  and  many  specicts^  genera 
and  perhaps  orders  might  be  completely  killed  out.  especially  in 
the  south. 

The  flora  of  Australia  has  been  shown  to  be  competed  of  three 
element^  which  are  chiefly  developed  if  not  exactly  predominant 
in  the  tub-regions  name«J  by  Profes.M.>r  Spencer  Torresian 
(northern  and  eastern).  Bassian  fs^iuth-eastem).  and  Eyrean 
(central  and  western).  The  Torresian  flora,  which  Mr.  Hedley 
calls  Papuan,  is  more  or  le^*  intimately  connected  thrv^ugh  New 
Guinea  m-ith  the  Malayan  and  South-eastern  Asiatic  flora;  it 
flourishes  under  conditions  of  warmth  and  moisture.  It  is  looked 
upon  by  Professor  Tate  as  exotic  in  character  ami  as  belonging 
properly  to  tbe  Oriental  Region. 

The  conditions  rerinisite  for  the  Bassian  elen^ent  of  the  flora 

Heem  to  1^^  moderation  of  temperature,  if  not  actual  c\>1d,  acixHn- 

panied  by  damp.     Thi^  element  -ihows  aflinitit^  with  certain  New 

Zealami  ami  S<jiilh  American  plants,  and  is  treateii  by  Pn^ft*ss*»r 

30 
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Tate  as  Andean  in  origin  and  introduced.  The  Eyrean  sub-region 
is  one  over  which  dry  conditions  largely  prevail,  and  those  con- 
ditions may  now  help  to  protect  the  flora  from  the  inroads  of  the 
coast  vegetation.  Professor  Tate  treats  the  flora  of  this  region 
as  the  truly  indigenous  one.  He  divides  the  Continent  into  three, 
the  Euronotian  on  the  east  and  south,  which  on  the  coast  partially 
amalgamates  with  the  two  introduced  elements  of  Oriental  and 
Andean  character,  the  Eremian  in  the  centre  and  the  Autoch- 
thonian  of  the  south-west. 

Referring  again  to  Professor  Spencer's  subdivisions,  which 
more  nearly  illustrate  the  views  which  I  have  to  put  forward,  it 
is  clear  that  if  the  range  of  climatic  conditions  varied,  so  that 
drought  and  moisture,  heat  and  cold  were  differently  distributed, 
the  divisions  between  the  floral  sub-regions  would  take  up  different 
positions.  Such  a  change  seems  to  have  taken  place  in  the  past, 
and  the  climate  having  been  then  moister  it  is  probable  that 
there  was  formerly  a  much  larger  area  over  which  the  two  eastern 
elements,  and  especially  the  Torresian,  predominated  and  the 
sway  of  the  western  element  was  restricted.  When  the  centre 
of  Australia  was  largely  lacustrine,  and  hot  winds  and  drought 
were  less  of  a  feature  in  the  climate,  the  Torresian  element  of  the 
Flora  might  readily  be  supposed  to  extend  as  far  as  this  and  there 
would  at  that  time  have  existed  a  luxuriant  vegetation,  one  of  the 
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Department  of  Min^s,  I  find  four  important  statements  summar- 
ising the  author's  conclusions : — 

(a)  He  says  tp.  3) — "The  Tertiary  Flora  of  extra-tropical 
Australia  is,  as  r^ards  character,  essentially  distinct  from  the 
present  living  flora  of  Australia." 

(6)  "  It  has  also  much  more  similarity  to  the  Tertiary  Floras 
at  present  known  than  to  the  existing  flora  of  Australia." 

(c)  "The  characteristic  plants  of  Australia  are  but  feebly 
represented." 

(d)  Then  (p.  4)  he  says— "The  genera  AfyricOy  Betula,  Alnus^ 
{juereus,  Fofftis  and  Salix  are  characteristic  of  the  European  and 
North  American  floras;  the  Ccutanopsis,  Cinnamomum,  Taber- 
fuemofUana,  Premna^  Ekeocarjms  and  Dalbergia  point  to  East 
India  and  China;  Magnolia  especially  to  the  warmer  parts  of 
North  America;  Bombax  to  tropical  America;  Knightia  and 
Coprotma  to  Oceania." 

The  first  questions  that  arise  after  reading  (a),  (6)  and  (c)  are, 
what  does  Ettingshausen  take  to  be  the  character  of  the  existing 
flora  of  Australia,  and  what  are  the  characteristic  plants  of 
Australia  that  he  refers  to  % 

There  can  be  little  doubt  that  in  speaking  of  the  "  character 
of  the  existing  flora  of  Australia  "  he  is  altogether  ignoring  the 
very  important  coastal  element,  which  is  indeed  at  the  present 
time  spread  over  a  comparatively  small  area,  but  is  very  rich  in 
genera  and  species,  and  that  his  "characteristic  plants  of 
Australia  "  are  certain  well  known  types  of  Proteacete,  such  as 
BanksiOf  Dryandra^  Loniatia,  GrevWea,  Ilakea  and  Peraoonia^ 
and  a  few  genera  belonging  to  other  natural  orders,  such  as 
EucalyptuB^  Cotmarina,  Leplomeria,  Exocarputt,  «JL'c. 

If  Baron  von  Ettingshausen  had  possessed  an}^  profound  know- 
ledge of  the  distribution  of  plants  in  Australia,  would  he  have 
attributed  so  much  importance  to  the  results  of  his  inquiry?  He 
no  doubt  means  that,  because  in  the  specimens  sent  to  him  to 
examine,  Eficalyptwty  Banksia  and  other  peculiar  Australian 
types  do  not  make  up  the  majority,  a  radical  change  is 
indicated.      But  this  view  is   incorrect.      I    have   pointed  out 
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above  that  what  is  now  the  coast  Vlimate  must  have 
extended  further  inland,  and  no  doubt  embraced  the  districts 
from  which  the  fossils  are  obtained.  If  any  deposit  derived  from 
the  brush  vegetation  of  the  coast  as  it  now  exists  could  be  pre- 
served  in  the  same  way  as  the  Vegetable  Creek  and  Dalton 
deposits,  we  should  find  Eticcdyptus^  Banksia,  <bc.,  only  in  a  small 
minority,  as  those  types  do  not  flourish  in  the  "  brush."  Why, 
then,  should  we  expect  to  find  them  abounding  in  the  Tertiary 
Beds  of  Dalton  and  Vegetable  Creek  1 

We  now  pass  on  to  the  consideration  of  proposition  (rf). 
Ettingshausen  maintains  that  Myrica^  Betula,  Alnus^  Qv,ercu8^ 
Fagua  and  Scdix  are  found  and  these  are  characteristic  now  of 
Europe  and  North  America.  It  is  to  be  remarked  that  Quercua  is 
not  only  found  in  Europe  and  North  America,  but  extends  at  the 
present  time  to  Africa,  South  America,  the  south  and  east  of  Asia, 
the  Philippines  and  Malay  Archipelago,  and  even  to  New  Guinea, 
which  is  in  the  Australian  region.  Fagus  has  four  representa- 
tives at  the  present  day  in  Eastern  Australia  and  Tasmania,  and 
three  in  New  Zealand,  so  that  the  selection  of  Quercus  and  Fdgtin 
to  prove  the  Baron's  point  is  most  unhappy.  It  may  be  mentioned 
that  Fagua  is  also  just  as  much  at  home  in  Patagonia.  It 
remains  to  be  seen  whether  the  forms  attributed  to  Myrica^ 
BetiUa,  Alnua  and  Salix  can  be  only  such  and   nothing  else. 
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he  says,  points  to  the  warmer  parts  of  North  America.  It  will 
be  necessary  to  see  whether  these  leaver  are  not  equally  referable 
to  existing  species  of  Australian  plants.  Bombax  is  said  to 
point  to  tropical  America;  the  fact  was  not  known,  or  it  was 
overlooked,  that  the  genus  is  represented  at  the  present  day  in 
Northern  Australia. 

Knighlia  and  Coprosma  are  said  to  point  to  Oceania.  In 
passing,  it  is  to  be  remarked  that  the  leaf  named  Knu/hiia  is  a 
very  poor  fragment  Knighlia  is  one  of  two  genera  of  Protea4^ece 
indigenous  to  New  Zealand,  the  other  being  Persoonia.  Elach  con- 
tains one  species  only  in  New  Zealand,  Knighlia  being  peculiar  to 
it.  Penoonia  has  many  Australian  representatives.  The  example 
is  not  a  happy  one.  If  the  ancestors  of  Knighlia  and  Persoonia 
have  not  been  introduced  fortuitously  from  Australia  by  wind  or 
ocean  currents,  or  by  birds,  which  is  not  altogether  impossible,  it 
is  probable  that  these  Proteac€(e  may  have  spread  through  the 
more  or  less  fleeting  Antarctic  connections,  proof  of  the  existence 
of  which  is  continually  accumulating.  Cojtrosma  is  a  genus  well 
represented  in  Eastern  Australia  at  the  present  da\';  ten  species 
are  known  to  exist  in  that  region. 

It  is  to  be  supposed  that  Ettingshausen  has  brought  his 
strongest  examples  forward,  but  it  will  be  seen  from  the  above 
how  essentially  weak  the  arguments  adduced  are;  and  if  it  can 
be  shown,  as  I  believe  it  will  be,  that  the  sonralled  leaves  of 
Mgrica,  Betula,  Alnus,  Salir,  Castanopsin  and  Magnolia  do  not 
necessarily  belong  to  those  genera,  the  whole  fabrication  created 
by  Ettingshausen,  at  le^t  as  regards  Australia,  falls  to  the 
ground,  and  the  reference  b}*  Heer,  Ettingshausen  and  others  of 
European  fossil  plants  to  Australian  genera  l)ecomes  also  liable 
to  doubt. 

In  a  future  paper  I  propose  to  deal  with  these  special  cases 
and  some  others  suggested  by  the  perusal  of  the  *'  Contributions 
to  the  Tertiary  Flora  of  Australia.*' 

I  wish  to  add  a  few  words  with  reference  to  the  reputed  exist- 
ence of  Eucal^'ptus  and  other  types,  now  peculiar  to  the  Austra- 
lian region,  in  Ijeds  of  Tertiary  Age  in  England  and  Europe. 
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Although  accepted  as  a  fact  by  some  eminent  men  and  adopted 
in  the  text  books,  the  evidence  is  considered  altogether  inadequate 
by  many  others  whose  opinions  command  respect,  so  that  it  is  not 
improbable  that  if  the  follow-my-leader  practice  were  discarded 
and  each  writer  took  the  opportunity  of  judging  for  himself,  there 
would  be  a  general  acknowledgment  that  the  assumptions  rest  on 
altogether  insufficient  grounds.  The  writers  in  ZitteFs  valuable 
work  "  PalsBophytologie  "  throw  doubt  on  a  great  many  of  the 
determinations  of  Ettingshausen  and  his  school.  It  seems  to  be 
conceded,  indeed,  that  the  existence  of  Eucalyptus^  which  most 
of  the  specimens  do  not  absolutely  prove,  receives  strong  support 
from  the  case  of  E.  Geinilzii  in  the  Cretaceous,  as  leaves,  flowers 
and  fruit  approximating  to  those  of  Eucalyptus  have  been  pro- 
duced, the  fruits  indeed  separate,  but  the  leaves  and  flowers  on 
the  same  stalk.  Now,  however,  we  have  in  Dr.  Newberry's  posthu- 
mous work  on  the  Amboy  Clays  (Monographs  U.S.  Geol.  Survey, 
Vol.  xxvi.)  a  statement  that  the  author  has  discovered  Heer's  fruits 
of  E,  Geinitzii  in  great  abundance,  that  he  has  no  doubt  whatever 
of  their  being  identical  witii  Heer's  specimens,  and  that  he  has 
proved  them  not  to  be  those  of  any  species  of  Eucalyptus  at  all, 
inasmuch  as  they  are  flattened,  not  round  as  they  ought  to  be  if 
of  that  genus,  and  that  he  has  obtained  them  attached  to  a  core 
of  a  cone,  evidently  that  of   a  conifer  (see  p.  46  of   the  work 
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countries  where  they  do  not  now  exist,  as  they  were  then  repre- 
sentatives of  an  already  ancient  and  widespread  group  of  Conifers. 
The  objection  raised  is  against  the  probability  of  there  baring 
lived  in  those  parts  the  peculiar  dicotyledonous  types  of  the 
Australian  region. 

There  are  further  considerations  which  point  to  the  great 
improbability  of  the  existence  of  Eucalyptus  in  the  Cret-aceous  of 
the  Northern  Hemisphere.  Eucalyptus  belongs  to  a  natural 
order  in  which  the  leaves  are  normally  opposite.  That  the 
ancestral  forms  of  that  genus  possessed  opposite  leaves  is  inferred 
from  the  fact  of  the  leaves  being  so  arranged  in  seedlings;  in  many 
species  the  change  to  long  and  alternate  leaves  only  takes  place 
after  several  years'  growth;  in  some  species,  such  as  E,  melano- 
phloia^  the  opposite  character  persists  throughout  life.  These 
facts  seem  to  point  to  the  probability  of  the  pendent,  leatherj' 
leaves  alternately  placed  being  an  adaptation  to  conditions  of 
drought,  and  in  support  of  this  supposition  it  has  been  pointed 
out  that  where  species  have  failed  to  produce  the  vertically 
lianging  leaves,  another  expedient  has  made  itself  apparent, 
namely,  that  they  have  not  only  become  thick  and  leathery,  but 
protected  with  a  coating  of  an  oily  excretion  giving  them  a 
glaucous  appearance.  The  flowers  themselves  have  lost  the 
power  of  producing  petals  except  as  such  may  be  represented 
in  the  deciduous  operculum,  and  this  gives  a  still  stronger 
hint  of  the  whole  plant  having  become  modified  in  the  course 
of  long  ages  to  resist  drought,  whereas  its  closest  congeners, 
Tristania  and  Angophorn,  which  have  petals,  are  confined 
respectively  entirely  to  the  coast  districts  or  to  damper 
situations  on  the  eastern  side  of  Australia,  not  having 
been  able  to  penetrat-e  very  far  into  the  droughty  interior. 
These  being  the  facts,  is  it  likely  that  a  genus  so  highly 
specialised  to  resist  drought  should  have  lived  in  Europe  so  far 
back  as  the  Cretaceous  ?  There  also  arises  the  question,  if  Euca- 
lyptris  flourished  in  England  and  Europe  in  the  Cretaceous  and 
Tertiary,  and,  if  the  Cosmopolitan  theory  is  trustworthy,  through- 
out the  world  in  the  latter  age,  what  possible  conditions  could 
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have  caused  its  extinction  everywhere  else  but  in  the  Australian 
region  ?  Surely  it  should  now  be  growing  naturally  somewhere 
on  the  confines  of  the  deserts  and  drier  districts  of  Asia,  Africa, 
or  America  if  droughty  conditions  help  it  along.  On  the  other 
hand,  different  species  of  Eucalypts  have  adapted  themselves  in 
Australia  to  all  conditions  of  moisture  and  dryness,  heat  and  cold, 
and  there  is  certainly  nothing  in  the  climate  of  other  parts  of  the 
world  to  show  why  the  genus  should  have  been  killed  out  in 
every  corner,  especially  as  quite  a  large  number  of  species  have 
been  tried  and  have  been  found  to  flourish  in  New  Zealand,  at 
the  Cape,  on  the  Pacific  Coast  and  elsewhere  in  America,  and  on 
the  Mediterranean. 

The  probability  of  the  former  existence  in  Europe  of  any  forms 
now  characteristic  of  Australia  is  in  like  manner  extremely  small, 
and  it  requires  the  very  strongest  evidence — not  the  mere  opinions 
of  men  however  eminent — to  establish  such  a  fact.  On  the  other 
hand,  the  probability  of  their  having  been  evolved  in  the  region 
where  they  now  most  abound  is  very  great.  A  glance  at  the 
geological  history  of  the  past  will  be  found  instructive. 

At  the  end  of  the  Devonian  and  beginning  of  the  Carboniferous 
periods,  the  Lepidodendron  flora  was  in  full  vigour  and  apparently 
distributed  throughout  the  world.  Then  took  place  a  remarkable 
change  in  the  Southern  Hemisphere.  Arctic  or  glacial  conditions, 
ih    al   toji-st   ;lh   pnnlun^tl    all    the    pliefiuiin^na   atl  i  jljuti-t]    to 
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nected  by  Und  and  separated  from  the  rest  of  the  world.  What 
an  opportunity  for  the  developments  of  special  forms  of  life! 
We  b^in  with  Gloeaopteris  and  Gangamopteris — we  only  want 
time  for  the  higher  orders. 

The  land  connection  continued  into  the  lower  Mesozoic  when 
the  fresh-water  Elaroo  series  of  South  Africa,  the  upper  Gond- 
wana  system  of  India,  and  the  Ipswich  and  Clarence  coal  measures 
of  Australia,  and  the  Argentine  Mesozaic  beds  ranging  from  Trias 
to  Jurassic  were  laid  down.  Ta^iiopteris  and  Thinnjeldia  were 
widely  distributed. 

If  South  Africa  and  Western  Australia  remained  connected 
till  well  into  the  Mesozoic  Age,  what  a  likely  region  for  the 
ProieacecB  to  have  originated  in  !  In  South  Africa  and  Australia 
the  suborder  Hucamentaceas,  whiph  in  Bentham's  opini<.>ii  show 
archaic  characters,  has  its  stronghold;  the  other  great  group, 
the  FoUictUares,  including  the  Bariksiect,  may  be  assumed  to  have 
developed  in  Australia  after  its  separation  from  South  Africa. 
That  this  combined  land  has  been  the  centre  of  distribution  seems 
probable.  From  here  a  few  have  passed  northwards  in  Africa, 
and  later  on,  by  means  of  Tasmania  and  the  somewhat  tliH'ting 
Antarctic  connection  with  South  America,  memliers  of  the 
suborder /^o//*<;/^re«  liavefound  their  way  into  Patagonia  and  Chili. 

The  existence  of  such  a  centre  explains  perhaps  l)etU'r  than 
any  other  theory  the  distribution  at  the  present  day  of  the  two 
allied  groups  of  Ericetr,  and  £pacride(n,  which  some  l>otanists 
have  included  in  one  natural  order,  and  which,  judging  by 
their  affinities,  have  probably  originated  in  a  common  ancestor. 
The  ErioecB  h&ve  spread  north  to  the  Mediterranean  and  lx»yond; 
the  Epacridece  to  the  islands  to  the  north  and  east  of  Australia. 

There  are  some  peculiarities  about  the  distribution  of  certain 
groups  of  the  Leguminosfn  which  look  like  parallelism  l)etween 
South  African  and  Australian  development;  in  both  these 
countries  the  Leguminosoi  are  remarkable  for  the  numlx^r  of  their 
species ;  the  Euiacece  present  a  similar  case,  for  the  triUi  of 
Boroniem  of  Australia  finds  its  parallel  in  the  Dtosin*'(f  of  South 
Africa.     Many  other  similar  examples  exist.     The  Casuarineo'f  Ut 
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judge  by  its  present  distribution,  must  have  originated  in  the  Aus- 
tralian region,  as,  with  the  exception  of  some  endemic  species  in  the 
neighbouring  islands,  no  species  exist  which  are  not  Australian 
and  which  are  not  likely  to  have  been  transported  as  seeds  by 
ocean  currents. 

The  capsular-f ruited  Myrtacece^  although  like  the  groups  above- 
mentioned  specially  fitted  to  flourish  in  South  Africa,  are  never- 
theless not  found  there.  They  probably,  therefore,  did  not 
exist  in  what  is  now  Western  Australia  till  after  the  land  con- 
nection with  South  Africa  had  broken  up.  Perhaps  the  most 
likely  theory  would  be  that  they  originated  in  Northern  or 
North-eastern  Australia,  arriving  at  their  greatest  development 
afterwards  in  Western  Australia,  while  the  fleshy-fruited  section 
of  MyrtcLcece  became  differentiated  at  a  later  date  (probably  by 
natural  selection)  and  spread  northwards  and  westwards  into 
Asia  and  Europe.  In  connection  with  the  suggested  origin  of 
the  Myrtacese  in  Northern  Australia,  it  is  to  be  remarked  that 
as  one  proceeds  south  to  Victoria  and  Tasmania,  although  certain 
species  of  Eucalypts  attain  an  enormous  development  and 
stature,  the  species  become  fewer  in  number,  and  other  genera 
which  flourish  further  north  disappear  altogether. 

When  we  look  at  the  enormous  development  that  has  taken 
place  in  the  zoological  series  since  the  beginning  of  the  Tertiary, 
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even  some  of  the  principal  natural  orders,  were  already  developed 
in  the  Jurassic  Period;  but  have  we  any  right,  except  on  the 
most  convincing  evidence,  to  assume  that  existing  genera  had 
already  commenced  their  career  1  There  is  no  hesitation  on  the 
part  of  some  paleontologists  to  class  remains  of  plants  of  Creta- 
ceous Age  under  the  genera  Qv-erciis,  Fagus,  Acer,  Aralia,  Cinna- 
momum,  <&c.,  as  the  case  may  be;  but  is  it  wise  to  do  so  ?  It 
seems  to  me  that  the  possibility  of  great  changes  has  been  under- 
estimated. The  late  Baron  von  Mueller  examined  and  described 
a  considerable  number  of  fossil  fruits  from  the  Pliocene  Gk>ld 
Leads  of  this  Colony  and  Victoria.  Not  one  of  them  corresponds 
with  any  existing  fruit,  and  the  affinities  of  many  of  them  are 
exceedingly  doubtful.  Surely  these  facts  imply  change  of  great 
amount;  and  if  so  much  has  taken  place  since  the  Pliocene,  what 
may  not  have  occurred  when  the  whole  Tertiary  series  is  taken 
into  account  1 

What,  therefore,  I  wish  to  suggest  is  that  though  the  general 
character  of  the  vegetation  may  have  remained  the  same  for 
some  considerable  time  past,  and  though  we  are  dealing  in  a  fossil 
state  with  what  are  no  doubt  the  ancestors  of  the  existing 
vegetation,  we  have  no  right  to  assume  that  the  ancestor  of  an  oak 
had  in  every  respect  the  character  of  the  modern  genus  Quercus, 
or  that  the  ancestor  of  Cinnainomum  in  the  Miocene  would  if  it 
could  be  examined  be  found  to  correspond  with  the  description 
of  the  modem  genus  Cinnamomum,  It  might  have  been  the 
ancestor  of  three  or  four  other  genera  as  well,  and  so  have  some 
of  the  characters  of  each  combined.  Apart  from  this,  we  have 
the  difficulty  of  determining  what  existing  plant  the  fossil  leaf 
really  resembles;  it  may  resemble  those  of  half-a^lozen  plants  of 
widely  different  groups,  and  after  looking  into  the  matter  one 
must  liecome  convinced  that  it  is  far  safer  to  give  to  a  fossil  a 
name  denoting  resemblance  rather  than  to  dogmatically  state 
that  such  a  leaf  is  that  of  Alnus,  Cinnamomum,  &c.  If  Ettings- 
hausen  had  contented  himself  with  naming  his  specimens  Alnites^ 
Ciniuimomites,  <bc.,  the  proceeding  would  have  been  free  from 
objection,  but  then  the  cult  of  the  Cosmopolitan  Theory  would 
have  received  no  impetus. 
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Mr.  D.  G.  Stead  exhibited  a  specimen  and  described  the 
effluvium-producing  powers  of  the  so-called  "  Stink-Fish,"  CaUi- 
onymus  curvicornis,  C.  &  V.,  from  Port  Jackson ;  he  also  showed 
an  undetermined  snake  which  was  found  coiled  up  in  a  bunch  of 
bananas  imported  from  Fiji. 

Mr.  Waterhouse,  on  the  invitation  of  the  President,  gave  some 
particulars  of  a  movement  now  on  foot,  having  for  its  object  the 
establishment  of  a  local  Field  Naturalists'  Club.  Messrs.  Stead, 
Lucas  and  Baker  spoke  in  support  of  the  movement. 

Mr.  Baker  exhibited  a  model  of  the  meteorite  found  at  Bugaldi, 
near  Coonabarabran,  N.S.W.,  and  recently  described  by  him. 

Mr.  Hedley  showed  an  effective  French  example  of  the  appli- 
cation of  the  three-colour  process  to  the  illustration  of  conchological 
subjects. 

Mr.  Fred.  Turner  exhibited  the  Australian  plant  Desniodium 
parvifolium,  DC,  which  has  become  acclimatised  at  Bau,  in  Fiji. 
Mr.  R.  L.  Holmes,  in  forwarding  the  specimen  exhibited  for 
identification,  says : — The  trefoil  appeared  here  some  years  ago,  but 
whence  I  cannot  say,  and  has  spread  greatly  during  the  past  wet 
season.  It  is  splendid  feed  for  stock;  and  cattle,  sheep  and  horses 
eat  it  greedily.     On  dry,  poor  soils  it  dies  off  in  the  dry  season, 


477 


WEDNESDAY,  AUGUST  29th,  1900. 


The  Ordinary  Monthly  Meeting  of  the  Society  was  held  at 
the  Linnean  Hall,  Ithaca  Road,  Elizabeth  Bay,  on  Wednesday 
evening,  August  29  th,  1900. 


The  Hon.  James  Norton,  LL.D.,  M.L.C.,  President,  in  the 
Chair. 


DONATIONS. 

Department  of  Agriculture,  Brisbane — Queensland  Agricul- 
tural Journal.  Vol.  vii.  Part  1,  Conference  Supplement  (July, 
1900);  Part  2  (Aug,,  1900).     From  the  Secreta/nj  for  AgricuUure, 

The  Queensland  Flora.  Partii.  Connaraceoi  to  CornacecB, 
(1900).  By  F.  M.  Bailey,  F.L.S.,  Colonial  Botanist.  From  the 
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DESCRIPTIONS  OF  SOME  NEW  ARANEIDiE  OF  NEW 
SOUTH  WALES.     No.  9. 

By  W.  J.  Rainbow,  F.L.S., 

(Entomologist  to  thb  Australian  Museum). 

Plates  xxiii.-xxiv. 

The  present  paper  contains  descriptions  of  several  interesting 
as  well  as  typical  forms. 

The  first,  Dysdera  atMtraliensis,  constitutes  a  new  generic 
record  for  Australia.  Simon,  in  his  masterly  work,  '^Histoire 
Naturelle  des  Araign^es,"*  defines  the  geographical  range  of 
Dysdera  as:  "Europa  et  regio  mediterranea;  Africa  sept,  et 
max.  austr. :  ins.  Atlanticse ;  Asia  centra. ;  America  sept,  et 
austr."  For  a  genus,  the  species  of  which  are  so  scattered,  it 
does  not,  to  me,  appear  remarkable  that  it  should  be  found  to 
occur  in  Austndia;  indeed,  it  seems  surprising  that  it  has  not 
been  recorded  before. 

The  species  described  hereunder  is  a  typical  form,  and  calls  for 
no  special  comment.  All  the  members  of  its  family  (Dysderida:) 
live  by  hunting,  rushing  out  upon  their  prey  from  under  stones, 
cracks  of  walls,  or  dark,  damp,  mossy  situations. 

The  species  constituting  the  family  Jlersiliidas  are  all  striking 
forms,  and  may  be  easily  distinguished  by  their  spinnerets,  which 
are  characteristic.  The  superior  spinners  (two)  are  very  long; 
the  basal  joint  is  robust,  cylindrical,  and  exceeds  the  entire 
length  of  the  other  spinnerets,  whilst  the  terminal  joint  is  taper- 
ing, and  in  some  genera  {HersUia,  Aud.  in  Sav.,  and  Tama^  E. 
Simon)  very  long  and  attenuated. 

•  Deoxi^me  Fasioole,  Tome  I*'-,  p.  818. 
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All  the  individuals  are  exceedingly  active  and  difficult  to 
capture.  Simon  says* :  "  Les  uns  {Hersilia)  se  tiennent  sur  les 
troncs  d'arbres  et  les  vieilles  murailles  o^  leur  coloration,  grise 
ou  blanchsltre,  leurpermetde  se  dissimuler;  elles  ne  filentaucune 
toile;  les  autres  {Tama,  Herailiola)  habitent  sous  les  pierres  ou 
dans  les  fissures  de  rochers;  elle  se  tiennent  toujours  sous  la  voiite 
formde  par  la  pierre  oil  elles  tendent  quelques  fils  tr^s  irr^guliers, 
k  la  mani^re  des  Fholcuff" 

Only  two  members  of  the  family  HersiliidcB  have  previously 
been  recorded  from  Australia  (Tama  novce-hollandice  and  T, 
pickerti),  and  these  were  described  by  L.  Koch  under  the  generic 
name  Chalinura  (1876).  Simon,  however,  in  his  work  already 
quoted!  assigns  them  to  the  genus  Tama,  E.  Sim.,|  (1882),  the 
former  being  a  synonym.  It  will  be  seen  from  the  above  quota^' 
tion  that  spiders  of  the  genus  Tama  should  be  sought  for  under  ^ 
stones  or  in  the  fissures  of  rocks.  The  specimens  captured  by 
me  (2  ^  and  29),  and  for  which  I  propose  the'  name  Tamet- 
eucalypti,  were  taken  from  the  trunks  of  two  Eucalyptus  trees  at 
Balmoral,  Sydney,  the  grey  bark  of  which  they  closely  simulated. 
I  saw  none  of  these  spiders  on  any  of  the  neighbouring  rocks,  nor 
did  I  observe  any  webs  constructed  by  them  for  the  capture  of 
prey.  Indeed,  from  their  movements  it  appeared  to  me  that 
they  relied  upon  their  dexterity  for  food.     At  the  foot  of  his 
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added  a  short  note  to  the  effect  that  (7.  nowe-hoUnnditf  was  taken 
at  Sydney  by  Mr.  Bradley,  but  that  he  found  no  web;  the  speci- 
mens collected  by  Mr.  Bradley  were  captured  from  shrubs  and 
plants.  [C  nowB-hoU^ndia  wurde  von  Mr.  Bradley  bei  Sydney 
gefunden;  nach  den  Notizen  desselben  verweilte  das  Thierchen 
bewegungslos  an  einen  Zweige  und  hatte  kein  Gewebe;  Mr. 
Bradley  erhalte  es  auch  durch  Klopfen  von  verschiedenen  Strau- 
cher  und  Pflanzen.]  It  will  be  seen,  therefore,  that,  according 
to  the  observations  of  Mr.  Bradley  and  mjrself,  the  Australian 
forms  of  this  genus,  at  any  rate,  are  of  arboreal  habits. 

Of  the  ArgiopidcB^  two  new  species  of  Arane%iB  are  described; 
of  these,  A.  singularis  is  a  very  remarkable  and  interesting  form; 
the  other  {A.  parvulus)  is  normal.  Lastly,  a  variety  of  Cam- 
bridge's Dicrosiichus  f^ircaUM  (var.  distinctus)  is  recorded  and 
described. 

Family  DYSDERIDiE. 

SubfiunUy  DT8DSBIBJE. 

Genus  D  y  s  d  s  r  a,  Latr. 

Dysdera  australiensis,  sp.nov. 

(Plate  XXIII.,  figs.  1,  la.) 

9.  Cephalothorax  5  mm.  long,  4  mm.  wide;  alxiomen  7 '3  mm. 
long,  4  mm.  wide. 

Cephalothorax  longer  than  wide,  ovate,  dark  mahogany-brown, 
glabrous.  Pars  cephalica  high,  convex,  obtusely  truncated  in 
front.  Pars  thoracica  convex,  sloping  posteriorly,  impressed 
transversely  at  centre,  lateral  radiating  markings  faint.  Marginal 
band  narrow. 

Eyes  six,  compactly  grouped,  arranged  in  two  rows,  and  in  the 
form  of  a  small,  transverse  oval;  the  pair  comprising  the  anterior 
row  are  somewhat  the  largest,  and  are  separated  from  each  other 
by  a  space  equal  to  about  twice  their  indi\'idual  diameter;  the 
second  row  (four)  is  strongly  procurved,  and  of  these  the  median 
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pair  are  not  only  the  closest  together,  but  are  also  slightly  larger 
than  their  lateral  neighbours. 

Legs  reddish-yellow,  moderately  long,  hairy,  the  tibise  and 
metatarsi  of  the  third  and  fourth  pairs  armed  with  short  black 
spines.     Relative  lengths  1,  2,  4,  3. 

Pcdpi  concolorous,  hairy. 

FcUces  mahogany-brown,  long,  conical,  porrected ;  superior 
surfaces  sparingly  hairy,  inner  margins  thickly  fringed  with  long 
hairs. 

MaociUce  concolorous,  long,  straight,  convex,  pointed  at  tips, 
and  enlarged  at  base  where  the  palpi  are  inserted. 

Labium  concolorous  also,  long,  narrow,  convex,  very  slightly 
tapering  towards  apex;  the  latter  truncated  and  hollowed  out. 

Sternum  mahogany-brown,  oval,  convex,  impressed  laterally, 
attenuated  and  truncated  in  front,  obtusely  pointed  posteriorly; 
near  the  haunches  there  are  a  few  long  hairs. 

Abdomen  pale  yellowish,  pubescent,  slightly  projecting  over 
base  of  cephalothorax. 

Hab, — Sydney. 

Family  HERSILIIDJE. 
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deep;  there  is  abo  &  broad,  shallow,  lateral  groove  oommenciiig 
at  base  of  cephalic  eminence,  and  terminating  near  posterior  angle. 

Eye9  ei^t^  poised  upon  two  tubercles;  anterior  pair  much  the 
smallest  of  the  groap,  elevated  upon  a  small  tubercle,  and 
separated  from  each  other  by  a  space  equal  to  about  twice  their 
individual  diameter;  median  pair  of  the  second  series  (four)  large, 
and  separated  from  each  other  by  a  space  scarcely  equal  to  their 
individual  diameter;  lateral  eyes  of  median  group  small,  oval, 
and  seated  below  posterior  eyes;  the  latter  are  widely  separated 
from  each  other,  and  are  equally  as  large  as  the  median  pair  of 
the  second  series. 

LegB  yellowish-grey,  long,  tapering,  hairy,  armed  with  long, 
fine  spines.  Relative  leugths  1=2,  4,  3;  of  these  the  third  pair 
are  much  the  smallest. 

Palpi  concolorous,  moderately  long,  robust,  similar  in  clothing 
and  armature  to  legs.     Copulatory  organ  as  in  figure. 

Fakes  yellow,  cylindrical,  vertical,  sparingly  clothed  with 
coarse  hairs  or  bristles;  apices  divergent. 

Maxillas  concolorous,  glabrous,  arched,  strongly  inclining 
inwards;  apices  obtuse. 

Labium  concolorous  also,  glabrous,  moderately  convex,  broader 
than  long  at  base,  rounded  off  at  apex. 

Sternum  yellow,  glabrous,  cordate,  sparingly  clothed  with 
yellowish  pubescence,  truncated  in  front. 

Abdomen  oblong,  grey,  hairy,  slightly  projecting  over  base  of 
cephalothorax;  anterior  angle  truncated,  and  deeply  indented  at 
centre;  at  about  one-fourth  its  length  from  anterior  margin  there 
are  two  large,  deep,  round  depressions  or  pits,  widely  separated 
from  each  other;  and  at  a  distance  rather  more  than  half  the 
length  there  are  two  more,  but  these  are  much  larger  than  the 
latter,  are  oval,  seated  obliquely,  and  rather  wider  apart;  near 
the  posterior  angle  there  are  again  two  more,  and  these  are  the 
smallest  of  the  series,  and  are  placed  much  closer  together;  com- 
mencing in  front,  and  running  between  the  depressions  herein 
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described,  there  is  a  broad,  dark  grey  band,  of  uneven  width,  and 
irr^ular  in  outline;  when  dry  the  latter  is  barely  visible,  but 
after  immersion  in  alcohol  it  is  clear  and  distinct;  inferior  surface 
light  grey,  hairy;  at  about  one-third  its  length  from  the  front 
there  are  two  large  depressions  or  pits  seated  rather  closely 
together,  and  below  these  two  others,  smaller,  and  rather 
vrider  apart;  commencing  near  the  centre  and  running  towards 
base  of  spinnerets,  there  are  two  lateral  rows  of  small  punctures; 
the  rows  converge  sharply  inwards  (but  do  not  nearly  meet)  for 
about  one-third  their  length,  and  then  continue  in  nearly  straight 
lines  to  their  termination.  Superior  spinnerets  long,  grey,  taper- 
ing; the  terminal  joint  of  each  is  annulated  with  dark  grey  near 
the  base,  and  again  just  below  the  centre;  tips  dark  grey;  each 
of  these  spinnerets  is  clothed  with  hairs  and  armed  on  the  inner 
margin  with  two  rows  of  spindles  of  not  less  than  20  each. 

9*  Cephalothorax  2  mm.  long,  2  mm.  broad;  abdomen  3  mm 
long,  2*4  mm.  wide. 

The  cephalothorax,  except  that  it  is  a  little  larger,  agrees  in 
every  detail  with  the  $]  the  eyes  are  similarly  arranged,  and  the 
only  point  of  difference  (making  allowance  for  size)  in  the  legs  is 
that  they  are  tinged  with  small  reddish  markings;  the  palpi  are 
long,  and  similar  in  colour  and  armature  to  the  legs. 
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FamUy  ARGIOPID^. 

SubfkmUy  ASOIOPIVf. 

Genoa  A  ban  bus,  Clerck  (»jS)7^ra,  auct). 

Abaneus  parvulus,  sp.nov. 

(Plate  xxiv.,  figs.  3,  3a,  36,  3c.) 

g,  Cephalothorax  1*5  mm.  long,  1*4  mm.  broad;  abdomen  2  mm. 
long,  l-5mnL  broad;  total  length  3*2  mm. 

Cephalothorax  obovate,  longer  than  broad,  arched,  sparingly 
hairy.  Part  cephalica  yellow,  high,  arched,  somewhat  attenuated 
in  front,  obtusely  truncated.  Pars  thoracica  broad,  brown, 
glabrous,  arched,  deeply  depressed  at  centre,  radial  grooves 
indistinct 

Eyes  in  three  series  of  2,  4,  2;  the  median  group  forms  a  square 
and  are  seated  upon  a  tubercular  eminence;  of  these  the  anterior 
pair  are  slightly  the  smallest,  and  are  separated  frem  each  other 
by  a  space  equal  to  three  times  their  individual  diameter;  the 
posterior  pair  are  separated  from  each  other  by  a  space  equal  to 
twice  their  individual  diameter;  lateral  eyes  minute,  oblique, 
contiguous,  and  elevated  upon  small  tubercular  projections. 

Legs  long,  yellow,  annotated  with  broad  brown  rings,  and 
armed  with  long,  dark  brown  spines.     Relative  lengths  1,  2,  4,  3. 

Palpi  yellow,  short,  similar  in  clothing  and  armature  to  legs. 
CopuUUory  organ  large,  broad,  and  exceedingly  complicated. 

MaxillcB  and  labium  yellow,  normal. 

Sternum  cordate,  dark  brown,  glabrous. 

Abdomen  ovate,  projecting  over  base  of  cephalothorax,  convex, 
pubescent,  dark  brown,  with  a  large  me<lian  patch  of  chrome 
yellow,  the  latter  being  intersected  with  a  short,  dark  brown, 
irregular,  longitudinal  and  transverse  line,  somewhat  in  the  form 
of  a  t;  upon  the  upper  surface  there  are  four  large  punctures, 
arranged  in  the  form  of  a  trapezium,  and  of  these  the  anterior 
pair  are  much  the  closest  together. 

9.  Cephalothorax  2  mm.  long,  1*8 mm.  broad;  abdomen  2  4  mm. 
long,  2 '4  mm.  broad;  total  length  3*3  mm. 
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Cephaloihorax  obovate,  orange-yellow,  clothed  with  long,  coarae» 
hoary  hairs.  Para  cephcUica  high,  arched,  obtusely  tnmcated. 
Para  thoracica  broad,  arched,  median  and  radial  grooves  distinct. 

Ef/ea  :  central  group  forming  a  trapezium,  elevated  upon  a  small  • 
protuberance;  anterior  median  pair  separated  from  each  other  by 
a  space  equal  to  fully  twice  their  individual  diameter;  posterior 
pair  somewhat  larger  than  the  preceding,  and  these  are  also 
separated  from  each  other  by  a  space  equal  to  twice  their  individual 
diameter;  lateral  eyes  minute,  oblique,  contiguous,  and  elevated 
upon  small  tubercular  projections. 

Lega  moderately  long,  yellow  with  brown  annulations,  hairy, 
and  armed  with  long,  black  spines      Relative  lengths  1,  2,  4, 3. 

Palpi  similar  in  colour  and  armature  to  legs. 

Falcea  yellow,  glabrous,  moderately  long,  arched,  hairy,  apices 
divergent. 

MaxUka  and  labium  yellow,  normal. 

Sternum  copdate,  glabrous,  yellow,  hairy. 

Abdomen  broad,  ovate,  strongly  arched,  boldly  projecting  over 
base  of  cephalothorax,  very  finely  pubescent,  dark  reddish-brown 
in  front  and  laterally;  from  near  anterior  margin,  and  extending 
for  about  one-third  the  length,  there  is  a  large  patch  of  chrome 
yellow  reticulated  with  fine,  reddish-brown  lines;  from  thence 
backwards  dark   reddish-brown   mottled   with  chrome  yellow; 


OnMiaJflttborBai^tKBvmie.  Jooffpr  «tisn  hmad  T^llnw-hrnwn  Hot h^> . 
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sfae  MMBiiui  iwi  mre  awimteft  tmip  *<iw*h  nt>>*''  hr  a  cnn/*'*  p'^tth 
to  mtMsax  imuL  izmes  uieir  mdfvvt^H^  HifiTr»»t#>-  •  +h.  T>r>ct.**TnM^ 
pair  mre  "i*^'"!  snaii  xne:*  «xitpn«'  TiMS^Hnrn*;.  «▼!.!  «^.  nV?. . 
flapaxated  UDm  aacii  atnrr  m-  a  pnar^-  ♦*mijr  t-^  faV'^  fhr^'-  tirno- 
lanr  JDCtnioiLai  dxametr:  .  laTrf^ra'  «v**^  4i^««ii»  TnTpTrtt  '^Mintit 
flOBSKi  wfcii  Mt^-v  MJia  i:H»sf-  xu  marfiriTiHi  HRwi  Tt^mr*-  '^'-.TitiT^TOTh.. 
a  Willi  €yeti  aiisciittT  ine  flnaiHtr^; 

Jtfoxuf^  ^Pfsiicfwiii:^  iriAnraii<.  arrtYfu.    hwmi.    rl-T^rr*"'^' 
Touncieu  ofi  ai  aoc:. 

muz  nOBTT  OriBliMr- 

loUKsmL..  pnemeec: .  npo'    t^•'  ht»t»-  *■  -^n***"    t-^ir,-.  «,-   f  m^    ^-^r^ 
poiicciirf>  arxanseci  ii:  tti*  roni   ^.*   »-  f^r^^-^tt^   •^t».'  -,:*  tV/*<    t^-* 

ill  inm:    loneci  jaunrn]?;    an.   t-At^v^it^t^t^n^-  tt  ^t-  •^v»vv,^  •^^'•  • 
liw — BmufBDOon 


492  SOME   NEW   ARANEIDiE   OF   NEW   SOUTH   WALES, 

Genus  Dicrostichus,  E.  Simon. 
DiCROSTicHUS  FURCATUS,  Camb.,  t?ar.  distinctus,  var.nov. 
Cyrtarachne  furcata^  Cambridge. 

This  species  was  described  and  figured  by  Cambridge  in  1877,* 
from  a  specimen  collected  at  Parramatta.  Some  time  ago. 
Master  Clark,  son  of  Dr.  Clark,  North  Sydney,  collected  a 
specimen,  which  is  unquestionably  a  variety  of  D,furctUu8^  an 
example  sufficiently  differentiated  from  the  typical  form  to 
warrant  description. 

In  the  form  under  consideration  all  the  parts  except  the 
abdomen  agree  with  Cambridge's  description.  In  Cambridge's 
specimen,  the  abdomen  is  described  as  having  on  the  upper  side 
"some  not  very  large,  bluntish,  conical  protuberances;  two  of 
them  are  in  a  straight  transverse  line,  wide  apart  towards  the 
fore  margins;  the  rest,  eight  in  number,  are  arranged  in  a  some- 
what circular  group  at  the  posterior  extremity." 

Upon  the  upper  surface  of  the  form  collected  by  Master  Clark 
there  is  near,  and  in  front  of,  the  two  anterior  protuberances,  a 
large,  broad,  transverse  depression,  which  is  much  the  deepest 
laterally;  the  tubercles  are  located  near  the  centre,  straw-yellowish 
at  the  base,  and  the  apices  mahogany-brown;  between  the  pro- 
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six  smaller  individuals;  of  the  latter  the  anterior  pair  are  the 
smallest,  the  lateral  pair  much  the  broadest  at  the  base,  and 
encircled  with  a  fine  black  line;  the  intervening  space  between 
the  anterior  and  posterior  tubercles  is  very  uneven;  at  the  base 
of  the  three  protuberances  forming  the  median  group  there  are 
both  in  front  and  behind  two  rather  deep  punctures  or  pits,  and 
of  these  the  anterior  pair  are  the  widest  apart. 

Again,  in  his  description,  Cambridge  says  : — '*  The  upper  side 
is  of  a  dull  sooty  hue,  mapped  out  into  rather  roundish-angled 
patches,  of  various  forms  and  sizes,  which  are  divided  from  each 
other  by  clear  and  intersecting  straw-yellow  stripes;  most  of  these 
patches  have  a  central  blackish  spot  on  the  fore  part."  From 
this  description,  however,  the  form  under  study  differs  in  that 
the  roundish-angled  patches  are  moss-green;  the  intersecting  straw- 
coloured  stripes  are  present  as  described  by  Cambridge,  but 
whereas,  according  to  this  writer,  "  the  patches  above  described 
are  almost  obsolete  on  the  middle  and  hinder  part  of  the  upper 
side,  which  are  of  a  plain  straw-yellow  colour,"  in  this  example 
these  patches  are  distinct  and  of  a  yello wish-grey  hue;  further- 
more, there  is  present  at  the  posterior  extremity  two  distinct 
dark  brown  lines,  connected  in  front  by  a  gently  procurved 
transverse  bar;  in  addition  there  are  also  two  disconnected, 
lateral,  faintly  visible  brown  lines;  these  curve  gently  outwards 
to  the  posterior  angle,  and  are,  like  their  more  distinct  neigh- 
bours, continued  on  the  underside,  and  converge  towards  the 
spinnerets.  Cambridge  also  described  his  example  as  having  a 
number  of  long,  black,  lanceolate  bristles  upon  the  anterior  part 
of  the  abdomen  and  sides  (vide  description  and  figure),  but  these 
are  altogether  wanting  in  the  form  l)efore  me.  The  inferior 
surface,  sides  and  hinder  slope  agree  with  Cambridge's  descrip- 
tion. The  abdomen,  both  above,  laterally,  and  below,  is  clothed 
with  fine  yellowish  pubescence,  but  these  hairs  are  not  nearly  so 
long  as  those  figured  by  Cambridge. 

//a/>. — North  Sydney. 

In  a  former  paper,  "  Descriptions  of  Home  New  Araneidte  of 
New  South  Wales,"  No.  8,  published  in  the  P.L.S.N.S.W.,  1897, 
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Part  3,  I  described  and  figured  (p.  517,  pL  xvii.,  figs.  3,  3a,  36) 
«  species  of  Araneus^  for  which  I  proposed  the  name  Epeira 
variabilis.  This  specific  name,  I  find,  was  preoccupied,  having 
been  used  for  an  American  species  of  that  genus;  therefore  I  now 
propose  to  alter  the  name  to  AranetLS  condnnus. 


DESCRIPTION  OF  PLATES. 

(Plate  xxlii.) 

Fig.  1  . — Dysdera  australienns  ( $ ). 

Fig.  la. —     ,,  „  mazilbe  and  lip. 

Fig.  2  .—Tama  eucalypti  ( $ ). 

Fig.  2a,—    „  „  eyes. 

Fig.  26.—    „  „         (J^)  palpus. 

Fig.  2c.—    „  „         (J^)  copulatory  organ. 

(Plate  zziv.) 

Fig.  8  . — Araneus  parvulus  ( $  ). 

Fig.  8a. —      ,,  ,,         (^)  palpus,  viewed  from  the  side. 

Fig.  86. —      „  „         (^)  copulatory  organ. 

Fig.  3c. —      „  „         (?)  epigyne,  viewed  from  the  side. 

Fig.  4  . — Araneus  Hngularis  (  $  ). 

Fig.  4a. —      „  „  position  of  eyes,  viewed  from  the  side. 

Fig.  46. —      „  „  cephalothorax  and  falces,  viewed  from  the 

front. 
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Part  II. 

(Continued /ram  p.  100.^ 

By  C.  Hbdlby,  F.L.S. 

(Plates  xxv.-xxvi.) 

Chlamys  blanda,  Reeve. 

Reeve,  Conch.  Icon.  viii.  1853,  Pecten,  pi.  xxxiv.,  ff.  162a,  6. 

Though  this  species  was  reported  by  Tapparone-Canefri  as 
having  been  collected  by  the  "  Magenta"  in  Sydney  Harbour,*  it 
has  never  been  entered  in  local  lists.  I  have  lately  seen  a 
specimen  dredged  by  Mr.  J.  Brazier  in  eight  fathoms  off  the 
Bottle  and  Glass  Rocks  near  Sydney  Heads. 

Chlamys  bednalli,  Tate. 

Tate,  Trans.  Roy.  Soc.  S.A.  ix.  1887,  p.  73,  pi.  iv.,  f.  3. 

(Plate  XXV.,  figs.  10,  11,  12,  13.) 

Specimens  of  this  species  from  Sydney  Harbour  so  differed  in 
sculpture  from  the  type  described  by  Prof.  Tate  that  I  considered 
it  a  new  species  and  prepared  the  following  description  and 
figures.  Since  doing  so  I  have,  through  the  kindness  of  Mr.  W. 
T.  Bednall,  enjoyed  the  opportunity  of  studying  the  actual  type 
of  Pecten  bednalli.  Our  form  has  fewer  and  stronger  ribs,  not 
so  markedly  disposed  in  twos  and  threes  as  the  South  Australian 
shell,  but  so  resembles  it  in  other  characters  that  I  have  thought 
it  best  to  publish  the  figures  and  description,  to  withdraw  the 

•  Viaggio  Magenta,  Zoologia,  1878,  p.  253. 
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name  I  had  proposed  to  bestow,  and  leave  the  specific  status  to 
be  decided  by  one  commanding  a  larger  series. 

Shell  small,  much  higher  than  long  and  very  shallow.  Colour 
reddish-brown,  passing  into  yellow  at  the  apex,  irregularly 
splashed  with  dark  brown  and  opaque  white.  Anterior  auricles 
largely,  posterior  moderately  developed,  anterior  with  six,  posterior 
with  four  strong  radiating,  nodulose  ribs.  The  radial  ribs  of  the 
valve  number  about  sixteen;  they  increase  either  by  interpolation 
or  by  an  even  splitting  of  the  primary  ribs;  their  interstitial 
grooves  are  broad  and  deep.  This  sculpture  scallops  the  margin 
and  prints  the  interior.  The  whole  external  surface  is  covered 
by  minute,  frail,  imbricating  scales;  arched  in  the  grooves  and 
flat  on  the  ribs  (fig.  12).  The  ctenolium  has  five  well  developed 
and  one  rudimentary  tooth,  crowded  together.  Hinge  plate 
broad.  One  faint  cardinal  rib  on  either  side.  Resilium  small. 
Chondrophore  well  within  the  margin.  Height  24,  length  20*5, 
breadth  of  conjoined  valves  7  mm. 

Hob. — Oflf  Green  Point,  Port  Jackson;  two  specimens  dredged 
by  Mr.  J.  Brazier,  10th  July,  1886,  in  8  fathoms,  on  a  bottom  of 
stones  and  sand,  with  broken  valves  of  Trigonia, 

T  y  p  e  to  be  presented  to  the  Australian  Museum. 

The  delicate  microscopic  sculpture  of  this  species  should  serve 
to  distinguish  it  readily;  at  first  sight  one  might  think  the  valves 
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in  Salamander  Bay,  Port  Stephens.  The  specimen,  which  is 
slightly  smaller  than  the  type,  was,  he  tells  me,  dredged  alive, 
enclosed  in  a  nodule  of  hard  mud.  This  curious  habit  is  like 
that  of  Choristadon  rubigtnosum,''^ 

Labiosa  mbridionalis,  Tate. 

Bcteta  meridionali8j  Tate,  Trans.  Roy.  Soc.  S.  Aust.,  xi.  1889, 
p.  61,  pi.  xi.,  f.  3. 

(Plate  XXV.,  figs.  5,  6,  7,  8,  9.) 

This  species  has  hitherto  been  known  from  a  single  valve  found 
on  the  beach  of  Aldinga  Bay,  South  Australia.  This  year  I  have 
taken  a  whole  shell  containing  part  of  the  animal,  and  on  another 
occasion  a  broken  valve  on  ** Chinaman's  Beach,"  Middle  Harbour. 
Prof.  Tate,  to  whom  one  valve  was  submitted,  kindly  informs  me 
that  there  is  no  essential  difference  between  it  and  the  type  of 
menduytudia.  My  specimens  are  smaller,  being  28  mm.  in  length 
and  21  mm.  in  height.  Being  perfect,  I  have  utilised  my  example 
to  draw  the  valves  in  apposition  and  other  details  not  obtainable 
from  the  single  valve  hitherto  known. 

Though  disagreeing  by  vermiculate  sculpture,  the  species  seems 
to  me  nearer  to  the  subgenus  Raetella,  Dall.  than  to  any  other 
division  of  Labiosa, 

Mylitta  oemmata,  Tate. 

Dr.  W.  H.  Dall  has  recently  dascribedf  a  South  Australian 
shell  as  Mylitta  incequalis,  ''  immediately  separable  from  any  of 
the  other  species  of  Mylitta  by  its  form  and  insequilateral,  feebly 
sculptured  valves." 

Since  these  are  exactly  the  characters  of  the  species  described 
by  Prof.  Tate  as  Pythina  gemmatayX  it  seems  that  Dall  was  not 
aware  of  that  diagnosis  and  has  re-named  the  shell. 


•  rW«P.Z.8.  1867.  p.942. 
t  The  Nautilus,  xii.,  Aug.  1898,  p.  41. 
:  Proc.  Phil.  Soc.  S.  Auat.,  ii.  1878-9,  p.  182,  pi.  v.,  f.8. 
32 
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It  was  suggested  by  Smith^  that  P.  gemmtUa  should  be  trans- 
ferred to  Mylitta;  and  this  classification  was  accepted  by  the 
author  of  the  species.! 

In  arriving  at  the  conclusion  that  M,  inaqualiSf  Dall,  should 
be  reduced  to  a  synonym  of  M.  gemmata^  Tate,  I  have  been  aided 
by  material  kindly  forwarded  by  Mr.  E.  H.  Matthews,  the  finder 
of  M.  incequalts. 

Venus  scabra,  Hanley. 

Reeve,  Conch.  Icon,  xiv.,  Venus^  pi.  xxi.,  sp.  97,  1863. 

This  species  appears  not  to  have  been  recorded  from  N.S.  Wales. 
I  have  found  it  rather  common  from  Sydney  northwards,  as  dead 
shells  on  beaches  facing  the  ocean. 

Gltotmbris  flammba.  Reeve. 

Reeve,  Conch.  Icon,  i.,  Peetunculus^  pi.  ii.,  sp.  7,  1843. 

On  the  beach  at  Boyd  town.  Twofold  Bay,  N.S.  Wales,  I  found 
recently  a  valve  of  this  species  Not  only  is  an  addition  thus 
made  to  our  local  fauna,  but  the  real  habitat  of  the  shell  is  now, 
I  believe,  first  announced.  On  doubtful  grounds  this  species  has 
been  attributed  to  New  Zealand.  Hutton  reduces  it  to  a  synonym 
of  (P.)  UUicosUUuByX  a  classification  at  variance  with  Reeve's 
figures   of  the  two  shells.      Reeve  has  quoted  the  species   as 
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Cakdita  BKDDOMn,  Smith. 

Smith,  ChftlL  Rep.  ZooL  xiiL  1885,  p.  311,  pL  xt^  1 5. 

A  valTe  of  the  onusiud  dimensions  of  21  nmL  long  and  22  mm. 
high,  occorred  to  me  at  Twofold  Bay.  like  the  foregoing 
stragglers  from  the  soath,  it  is  an  addition  to  oar  fauna. 

Cadulus  uetis.  Brazier. 

Dentalium  ktvcj  Brazier,  (not  D.  Uevej  Schlotheim),  Proc.  linn. 
Soc.  N.&  Wales,  iL  1877,  p.  59;  Cadulus  Uevu,  Pilsbry  &  Sharp, 
Man.  of  Conch.  xviL  p.  195. 

(Plate  xx\-L,  figs.  8,  9,  10.) 

The  author  of  this  species  has  supplied  me  with  co>types  frtxn 
Damley  L.  Torres  Straits.  The  shell  selected  for  illustration 
measures  directly  frtxn  end  to  end,  that  is  along  the  chofd  of  the 
arc,  26mnL  It  is  exceptional  in  having  the  small  end  bifid; 
most  are  circalar  and  simple.  A  suhmedian  constriction  (maric> 
ing  a  rest  point  in  growth  t)  noted  in  the  original  description  is 
present  in  bat  few  examples  and  varies  in  position.  The  degree 
of  canratare  varies,  young  shells  being  more  bent.  All  under 
the  lens  are  concen^eally  wrinkled  throughout  their  length. 

Considering  the  meagre  details  at  their  disposal,  Messrs.  Pilsbry 
and  Sharp  estimated  with  remarkable  accuracy  the  systematic 
position  of  the  species.  « 

PCXCTCRBLLA    KB8TKVKXI,  tl.sp. 

(PUte  XXV.,  figs.  15,  16,  17.) 

Shell  the  smallest  of  the  gen  as  known,  thin  but  opaque, 
elevated,  about  as  high  as  broad,  the  summit  posterior  and 
excavated  by  the  slit,  sides  steep,  the  posterior  slope  surmounted 
by  a  conical  projection,  being  the  stump  of  the  apex,  which 
almost  overhangs  the  basal  margin.  Colour  pale  brown. 
Sculpture  :  uniformly  finely  shagreened.  Aperture  oval,  broader 
anteriorly.      Slit  on  the  summit,  lanceolate,  twice  as  long  as 
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brood.  The  interior  not  visible  from  above  through  the  oblique 
passage,  divided  into  two  chambers  by  the  septum.  Septum 
advanced  to  a  third  of  the  shell's  length  into  the  cavity,  project- 
ing a  median  sinns,  recurved  upwards  and  forwards  on  each  side 
to  join  the  shell  wall.  Margin  expanded,  externally  marked  off 
by  a  furrow.     Length  2-32,  breadth  1-48,  height  1-28  mm. 

Ilah, — La  Perouse,  N.S.  Wales  (H.  L.  Kesteven);  one  speci- 
men, in  shell  sand. 

Type  to  be  presented  to  the  Australian  Museum. 

This  species  is  named  in  honour  of  one  of  my  most  successful 
pupils,  Mr.  H.  L.  Kesteven,  a  gentleman  to  whose  talents  both 
as  a  student  and  a  collector  I  have  been  frequently  indebted  for. 
assistance.  Only  two  species  of  this  genus  have  hitherto  been 
recorded  from  Australian  seas.  From  P.  harriaonij  Beddome, 
(  =  P.  henniana,  Brazier)^  and  from  all  named  species  the  hump- 
backed shape  and  great  development  of  the  septum  amply  dis- 
tinguish the  novelty.  But  it  is  probably  allied  to,  and  possibly 
identical  with,  an  unnamed  species  noted  by  Watson  f  from 
Torres  Straits. 

Crossiia  labiata,  Tenison- Woods. 

Ten.-Woods,  Proc.  Roy.  Soc.  Tasm.  1875,  p.  15L 

(Plate  xxvi.,  fig.  18.) 
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of  the  Challenger  Expedition,"  p.  133,  examined  the  nomencla- 
ture and  decided  that  it  should  bear  the  name  of  Nerita  punctata 
becaase  Qaoy  k  Gaimard  ''distinctly  say  [N,  punctata]  is  a  species 
from  New  Holland."  Those  writers  made  no  such  statement; 
their  actual  words  are :  **  Habite  1'  He  de  France,  sur  le  rivage, 
vis-^vis  I'habitation  de  M.  Charles  Telfair,  au  Mapou."  This 
locality,  so  precisely  given,  leaves  us  no  doubt  that  whatever  else 
the  Australian  shell  may  be  called,  it  cannot  be  N,  punctata. 

Von  Martens^  chooses  for  our  shell  the  name  of  Nerita  nigra^ 
Gray,  but  Gray  used  this  name  as  of  Quoy  k  Gaimard,  f  and 
neither  author  introduced  it  into  literature  with  sufficient 
formality  to  render  its  use  acceptable.  In  any  case,  as  Tryon 
observes,  there  is  a  prior  N,  nigra  of  Chemnitz. 

Another  solution  of  the  problem  is  offered  by  Tryon,  ^  who 
selects  Nerita  atratOj  of  Reeve,  arguing  that  as  Chemnitz  was 
not  a  binomial  author  his  preoccupation  of  the  name  Xerita  atrata 
should  not  count.  This  argument  does  not  cover  all  the  ground, 
for  the  name  "  Nerita  atrata "  is  used  binomially,  and  with  a 
description,  by  authors  intermediate  in  time  between  Reeve  and 
Chemnitz.  As  for  example,  by  Deshayes  in  the  2nd  edition 
(1838)  of  the  Animaux  sans  Vert^bres,  viii.,  p.  603. 

The  fact  that  the  only  road  out  of  the  confusion  was  to  bestow 
a  fresh  name  on  our  species  occurred  simultaneously  to  two 
writers.  In  these  Proceedings  (Vol.ix.,  1884,  pt.  2,  p.  354)  Hutton 
redescribed  the  species  as  Nerita  aaturata.  And  E.  A.  Smith  in 
the  "Zoological  Collections  of  H.M.S  Alert,"  p.  69,  proposed  for 
it  the  name  Nerita  melanotragus.  Von  Martens,  in  the  Zoological 
Record  for  1884,  observed  that  these  two  names  clashed,  but  was 
unable  to  decide  which  had  priority.  The  "Alert"  Volume  is  in 
the  preface  dated  June  20th,  1884,  and  is  reviewed  in  "Nature" 
of  September  18th.  The  Part  of  these  Proceedings  in  question 
was  issued  August  19th.     At  my  request  Mr.  E.  R.  Sykes  kindly 

*  Conch.  Cab.  Nerita,  1888,  p.  100. 

t  In  Dieffenbach's  Travels  in  New  Zealand,  ii.,  1842,  p.  240. 

t  ,Man.  Conch,  z.,  1888,  p.  26. 
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ascertained  the  date  of  publication  of  Smith's  name  to  be  August 
1st,  1884.  Therefore  precedence  must  be  given  to  Nerita  melano- 
tragtM,  Smith. 

In  the  last  Volume  of  these  Proceedings  (p.  239)  Mr.  W.  -R. 
Harper  drew  attention  to  the  use  made  of  this  shell  by  an  extinct 
tribe  of  aboriginals. 

LlOTIA    ROSTRATA,  n.sp. 

(Plate  xxvi.,  figs.  4,  5,  6,  7.) 

Shell  small,  rostrate,  subdiscoidal,  spire  sunk,  base  widely 
excavate,  thin  and  translucent.  Whorls  three  and  a  hal^ 
separated  by  a  deeply  channelled  suture,  rapidly  increasing,  last 
keeled.  Parallel  to  the  suture,  along  the  periphery  and  around 
the  umbilicus  run  three  solid  opaque  ridges;  from  the  sutural 
band  to  the  periphery  and  from  that  again  to  the  umbilical 
border,  radiate  a  dozen  connecting  bars.  This  sculpture  may  be 
otherwise  expressed  as  a  dozen  tongue-shaped  spaces  excavated 
out  of  the  substance  of  the  shell  above  and  below  the  periphery; 
the  hollows  translucent,  the  elevations  opaque.  Crossing  ridges 
and  furrows  alike  are  minute,  close  lines,  which  on  higher  magni- 
fication (fig.  7)  resolve  themselves  into  strings  of  oval  pearls. 
Base  wide  and  deeply  excavate.       Aperture  oblique  externally 
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pale  yellow.  Whpris  five,  separated  by  an  impresaed  suture. 
Sculpture  most  elaborate;  numerous  small  spiral  keels,  anKMinting 
to  thirteen  behind  the  aperture,  encircle  the  shell,  wider  apart 
and  more  prominent  at  the  periphery  and  gn>wing  weaker  and 
closer  as  they  retreat  from  it^  Crossing  the  spirals^  so  as  to  form 
rhomboidal  meshes,  are  longitudinal  ribs  of  the  same  calibn\ 
amounting  on  the  last  whorl  to  thirty-two.  At  the  point  of 
intersection  the  latter  rise  into  small  vaulted  prickles.  This 
sculpture  gradually  fades  away  on  the  earlier  whorls,  the  Kmgi- 
tudinals  outlasting  the  spirals.  The  first  three  whorls  are  smooth. 
At  the  edge  of  the  umbilicus  the  cancellate  sculpture  ctHises 
abruptly.  The  base  is  rounded,  about  one-fifth  of  its  diameter 
being  occupied  by  an  open,  funnel-shaped  umbilicus.  Aperture 
oblique,  oval,  angled  above.  Outside  the  incrassate  lip  is  K^hh 
massive  than  in  southern  species  of  the  genus,  on  the  l^ase  it  is 
not  thickened  at  all.  A  smooth  callous  ridge  is  spread  on  tho 
preceding  whorl.     Major  diameter  5,  minor  4,  height  3  mm. 

Hah, — Off  Cape  York,  Queensland;  one  specimen,  dredged  by 
Mr.  J.  Brazier. 

Type  to  be  presented  to  the  Australian  Museum. 

The  novelty  is  related  to  L,  calliglypta,  Melvill,  from  the  sami* 
district,  but  is  of  less  height,  greater  breadth  and  has  nu>n« 
developed  spiral  sculpture.  The  slight  development  of  tht« 
thickened  lip  agrees  with  the  latter  and  with  CycloHrema  cingu- 
lifera^  A.  Ad. 

Cyclostrema  anobli,  Tenison-Woods. 

Ten.- Woods,  Proc.  Roy.  Soc.  Tasmania,  1876,  p.  153. 

(Plate  XXV.,  fig.  14.) 

It  was  pointed  out  last  year  by  Prof.  Tate*  that  under  tluH 
name  Tryon  had  described  and  figured  another  species.  An  the 
real  Risioa  angeli  has  yet  been  left  unfigured,  I  now  give  a 
drawing  of  an  example  received  from  the  late  Mr.  C.  E.  Beddome. 
This  specimen  measured  '8  mm.  long;  '54  mm.  broad. 


•  Trans.  Roy.  Soo.  8.A.  zzlii.,  1899,  p.  319. 
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Mr.  J.  Brazier  has  handed  to  me  examples. of  both  C.  cmgeli^ 
Ten.-Woods,  and  C.  crebr%8CiUptum,  Tate,  which  he  washed  out 
of  sandy  mud  contained  in  an  old  bottle,  obtained  May  22nd, 
1886,  in  8  fathoms,  off  the  Bottle  and  Glass  Rocks,  Sydney 
Harbour. 

Elusa  subulata,  a.  Adams. 

PyramideUa  subulata,  A.  Ad.,  Thes.  Conch,  ii.  1855,  p.  815, 
pi.  clxxu.  f.  13;  P.Z.S.  1853,  p.  177,  pi.  xx.,  f.  6. 

(Plate  XXV.,  figs.  19,  20,  21.) 

Specimens  of  this  shell  dredged  by  Mr.  J.  Brazier  off  the 
Queensland  coast — viz.,  in  12  fathoms  off  Cape  Grenville  and  in 
20  fathoms  off  Darnley  Island— add  another  species  to  the  Aus- 
tralian fauna.  Beyond  our  limits  it  is  reported  by  Tryon  from 
the  Philippines,  Red  Sea  and  Japan. 

Whether  it  adds  a  genus  also  is  a  matter  of  opinion.  Adams* 
separated  this  and  others  from  Fyramidella,  as  a  new  genus. 
Subsequent  authors  have,  however,  held  the  group  to  be  merely 
of  sectional  value.  Tenison- Woods  reported  t  a  Tasmanian  species 
of  Elusa,  but  that  is  now  unanimously  considered  to  be  a  Tur- 
honilla. 

As  the  published  drawings  give  scant  details  I  now  tender 
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R18SOA  MACGOYi,  Teniflon- Woods. 

Ten.-Wood8,  Proc.  Roy.  Soc.  Tasm.  1876,  p.  154;  Tate,  Trans. 
Roy.  Soc.  S.A.  1899,  p.  234. 

(Plate  XX vi.,  fig.  11.) 

This  species  was  recorded  from  Sydney  Harbour  by  Mr.  A.  U. 
Henn.*  I  have  not,  however,  been  fortunate  enough  to  find  it. 
Having  lately  obtained  an  example  collected  in  the  Derwent,  Tas- 
mania, by  the  late  Mr.  C.  E.  Beddome,  I  now  take  the  opportunity 
of  figuring  the  species  that  others  may  more  easily  recognise  it. 
The  original  of  my  figure  is  1*76  mm.  long  and  '4  mm.  broad, 
and  judging  from  T.  Woods'  description  is  probably  not  mature. 
Dr.  Verco's  researches  have  extended  the  range  of  the  species  to 
South  Australia. 

RissoA  TBNisoNi,  Tate. 

R.  tenisoni,  Tate,  Trans.  Roy.  Soc.  S.  Aust.  xxiii.  p.  233  ->  B. 
australis,  Ten.- Woods,  Proc.  Roy.  Soc.  Tasm.  1877,  p.  146. 

(Plate  XXV.,  fig.  4.) 

A  figure  of  this  well  known  Tasmanian  species  is  now  for  tliii 
first  time  presented. 

Chileutomia  ANCEP8,  He<lley. 
Menon  aneeps,  ante,  p.  90. 

Prof.  Tate  kindly  points  out  to  me  that  my  genus  Jfenfjn  in 
synonymous  with  ChUetUomia,  Tate  and  Cossmann.t  prf>[x>4erJ  for 
an  Eocene  fossil  from  Muddy  Creek,  Victoria.  To  as#»urf;  me  f/f 
this  he  forwarded  an  example  of  the  type  specien  C.  nvJjtaricf/wa^ 
T.  and  C. 

Ha\ing  examined  this  with  care  I  am  quit«  satinfie'i  Ut  with- 
draw my  name.  Nevertheless  I  maintain  that  the  genus  in 
<{uestion  ought  to  Ije  included,  where  J  pla/>E9ri  it,  in  Eulimidii!, 


*  Vtrjc  Lixm.  Soc  N.S.  Wak«,  xiJ.  I'M,  p.  500. 
t  Proc  B07.  Soc  Xi).  WUc*.  szxi.  lffSr7.  p.  4(0. 
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not  in  the  Rissoidse,  to  which  ChileiUamia  was  allotted.  My 
oversight  of  Chileutomia  was  due  to  this  displacement  of  the 
family.  Prof.  Tate  now  approves  of  the  affinity  to  the  EulimidsB, 
and  remarks  that  thus  another  item  is  added  to  the  continuance 
of  Eocene  t3rpes  in  our  recent  fauna. 

CouTHOUYiA  GRACILIS,  Brazier. 

Vanikoro  gracilis^  Braz.,  Proc.  Linn.  Soc.  N.S.  Wales  (2)  ix.» 
1894,  p.  169,  pLxiv.  fig.  4. 

(Plate  xxvi.,  fig.  13.) 

From  the  time  I  drew  the  figure  quoted,  I  have  doubted  the 
generic  position  assigned  to  this  species,  but  without  being  able 
to  improve  it.  It  was  noted  after  the  description  that  the  type 
"  is  evidently  young."  Mrs.  C.  T.  Starkey  has  kindly  placed  in 
my  hands  an  adult  example  of  this  rare  shell,  which  I  now  figure. 

The  fact  that  the  last  whorl  is  finally  free  from  the  body  of 
the  shell  at  once  suggests  Couthouyia  for  its  reception,  and  the 
remaining  characters  agree  satisfactorily  with  that  genus.  This 
specimen,  which  is  from  Middle  Harbour,  Sydney,  is  3*8  mm.  in 
length  and  2*2  mm.  in  breadth. 
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SCALENOSTOMA   STRIATUM,  n.Sp. 

(Plate  xxvi.,  figs.  15,  16,  17.) 

Shell  conical,  rather  glossy,  opaque  and  solid.  Colour  dead 
white.  *  No  trace  of  epidermis.  Whorls  six,  including  two  which 
are  apical,  smooth  and  glossy.  The  initial  one  is  as  tall  but 
narrower  than  its  follower,  thus  projecting  as  a  style.  The  four 
subsequent  whorls  are  parted  by  an  impressed  suture,  below 
which  they  are  slightly  shelved,  thence  moderately  rounded. 
The  last  is  abruptly  angled,  rather  than  keeled,  at  the  periphery, 
and  rounded  on  the  base.  Sculpture:  the  adult  whorls  are 
closely  girt  by  numerous  fine  spiral  threads,  between  which  are 
grooves  of  equal  breadth  and  corresponding  depth.  These  are 
obliquely  and  irregularly  crossed  by  fine  and  coarse  growth  lines. 
An  obscure  varix  occurs  three-quarters  of  a  whorl  behind  the 
aperture.  The  aperture  is  oblique;  in  profile  the  lip  is  shown  to 
have  a  slight,  much  shallower  than  in  the  type,  sinus  below  the 
suture,  thence  it  curves  forward  slightly  to  the  periphery,  whence 
it  slopes  backward  to  the  base.  Aperture  ovate,  rounded  below, 
angled  above,  lip  sharp;  columella  thickened,  a  little  reflected, 
deeply  entering.  Length  6*5,  breadth  3*5  mm. — [No  operculum. 
J.B.] 

Hah, — Several  specimens  *'  found  round  the  anus  of  a  species  of 
Goniocidarxs,  dredged  in  10  fathoms,  sandy  mud,  Port  Molle, 
Queensland  ";  one  specimen  dredged  in  25-30  fathoms  off  Darn- 
ley  I.,  Torres  Straits  (J.  Brazier). 

Type  to  be  presented  to  the  Australian  Museum. 

In  this  species  another  genus  is  added  to  the  Australian  fauna. 
From  all  co-generic  forms  its  few  whorls,  comparatively  greater 
breadth  and  sculpture,  amply  distinguish  it.  Another  point  of 
interest  is  that  it  adds  a  genus  to  the  list  of  parasites. 

The  parasitic  Gasteropoda  are  not  many,  and  it  is  remarkable 
that  they  have  chosen  their  hosts  from  one  class  only,  the  Echi- 
nodermata.     No  distinction  was  made  by  earlier  writers  between 
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parasites  proper  and  mere  commensals.  Reckoning  Bathyscia- 
dium,  Conchiolepist  Ovula,  Thyca^  tfec,  among  the  latter,  I  can 
only  find  the  following  described  as  true  parasites : — StUtfer^ 
Eulimaj  Stylifertna,  Entoconcha^  Entocolax  and  Rohillardia. 

m 

Megalatractus  aruanus,  Linn. 
(Plate  XXV.,  fig.  18.) 

In  my  note  on^this  species  {ante^  p.  99)1  remarked  that  though 
certain  writers  had  seen  the  nidamental  capsules  of  this  mollusc 
they  had  refrained  from  giving  any  information  about  them. 

Dr.  T.  H.  May,  writing  from  Bundaberg,  Queensland,  tells  me 
that  he  sometimes  finds  these  egg-<;ap8ules  there,  occasionally 
with  embryo  shells  in  situ.  He  most  kindly  forwarded  me  a  dry 
and  empty  capsule  which  I  now  figure  and  describe. 

The  mass  before  me  weighs  three-quarters  of  an  ounce,  measures 
— length  5,  breadth  2f,  and  thickness  1^  inches.  The  shape  is 
oblong-reniform;  the  concave  side  appears  to  have  been  attached 
to  some  foreign  body  which  passed  through  an  orifice  at  one  end. 
The  capsule  is  transversely  divided  into  a  dozen  compartments, 
hinged  together  at  the  back,  that  is  the  attached,  concave  side. 
Each  compartment,  now  empty,  may  be  supposed  to  have  con- 
tained several  embryos;  each  fits  into  its  predecessor  and  receives 
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Clathurblla  lbgrandi,  Beddome. 

Driliia  legrandi,  Beddome,  Proc.  Roy.  Soc.  Tasm.  1882  (1883), 
p.  167;  Clathurella  legrandi,  Pritchard  &  Gatliff,Proc.  Roy.  Soc. 
Vic.  N.S.  xii.  1900,  p.  178. 

(Plate  XXV.,  figs.  1,  2,  3.) 

This  species  has  not  yet  been  figured.  This  opportunity  is, 
therefore,  taken  of  publishing  an  illustration  of  an  authentic 
Tasmanian  specimen  received  from  the  author  of  the  species. 
The  individual  drawn  measured  6  mm.  in  length  and  2 '5  mm.  in 
breadth.  Attention  may  be  directed  to  the  peculiar  apex,  of 
which  the  describer  took  no  notice. 

Tbrebra  Fieri  lis.  Hinds  (7). 

Hinds,  Thes.  Conch,  i.  1847,  p.  183,  pi.  xlv.  ff.  109,  110. 

(Plate  xxvi.,  fig.  14.) 

This  species,  vaguely  assigned  to  "Australia"  and  not  very 
definitely  described,  has  never  been  recognised  by  Australian 
Conchologists.  Tryon  considers  it  identical  with  T,  bicofor,  Angas, 
a  determination  denied  by  Pritchard  and  Gatliff.  There  is  a 
species  of  Terehra^  locally  known  as  T,  (Msimilis,  Angas,  which 
I  have  collected  at  Manly  Beach,  and  seen  from  other  points  of 
our  coast.  This  I  now  figure  and  describe  with  the  suggestion 
that  it  is  probably  Hinds'  long-lost  species.  Though  closely  allied 
to  T.  hicolor,  it  is  separable  by  form,  stronger  fewer  ribs,  and 
different  colour-pattern.  It  appears  to  be  a  deeper  water  species 
than  T.  hicolor. 

Shell  small,  rather  stout,  turreted,  glossy.  Colour  of  diverse 
patterns  and  shades.  One  before  me  is  entirely  dull  white, 
another  wholly  a  rich  chestnut,  others  are  cream  variously 
streaked  with  pui-ple-brown.  Whorls  ten,  separated  by  an 
impressed  suture.  Nucleus  dark  brown,  smooth,  of  two  whorls. 
The  next  two  are  more  elongate  with  incipient  longitudinal 
ribbing.     A  third  of  each  of  the  succeeding  six  whorls  is  occupied 
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by  a  smooth  constricted  post-sutural  band.  These  whorls  have 
a  dozen  apiece  of  broad  low  ribs,  more  opaque  than  their  inter- 
stices, on  the  earlier  whorls  strongly  and  on  the  later  weakly 
developed.  Each  rib  projects  at  the  border  of  the  constriction 
as  a  nodule  and  vanishes  before  reaching  the  suture.  In  one 
example  the  nodules  coalesce  into  a  continuous  ridge.  Under 
the  lens  the  entire  surface  is  seen  to  be  sculptured  by  fine,  close, 
spiral  strise,  decussated  by  equally  fine  growth-lines.  Base 
rounded,  canal  short.  Columella  edged  with  a  callous  ridge. 
Length  15,  breadth  4  mm. 


Scaphander  hultistriatus.  Brazier. 

Brazier,  Proc.  Linn.  Soc.  N.S.  Wales,  ii.  1877,  p.  84;  Pilsbry, 
Man.  Conch,  xv.  1893,  p.  252. 

(Plate  XX vi.,  fig.  12.) 

Having  been  favoured  by  Mr.  Brazier  with  a  specimen  from 
Darnley  Island,  one  of  the  original  lot  of  this  species,  I  am 
enabled  to  illustrate  it.  This  individual  is  11  mm.  long,  and 
3^  mm.  broad. 

Leucotina  helva,  n.sp. 
(Plate  xxvi.,  figs.  19,  20,  21,  22.) 
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Salinator,  nom.nov. 
AmpuUarina,  auctorum. 

If  any  conchological  textbook  be  consulted  as  to  the  status  of 
Ampullarina,  it  will  be  found  given  as  a  subgenus  of  Amphibola, 
and  ascribed  to  Sowerby,  under  date  1842,  with  A,  fragUia  as 
type. 

Scudder,  in  the  Supplemental  List  of  the  Nomenclator  Zoolo- 

gicus,  1882,  p.  18,  treats  the  name  thus  : — "  Ampullarina, . 

Teste  Sowerby,  Conch.  Man.  ed.  2,  p.  64.     (Err.  typ.  ?  pro  Ampul- 
lacera).    1842.  Moll." 

The  second  edition  is  inaccessible  to  me,  but  on  consulting  the 
third  (1846)  edition  of  Sowerby's  Manual,  the  suspicions  aroused 
by  Scudder  are  amply  justified.  Ampullarina  is  doubtless 
AmptUlacera  wrongly  copied  from  a  MS.  label.  The  name  is 
introduced  not  as  of  Sowerby,  but  as  of  an  unknown  author.  It 
is  thus  defined  : — **  A  genus  formed  for  the  reception  of  Ampul- 
lar ia  avellaruif  f.  58.  From  Australia."  The  figure  quoted 
represents  the  New  Zealand  species,  avtUana^  not  the  Australian 
fragilii.  On  p.  312,  in  the  explanation  of  plates,  Sowerby 
actually  notes  that  the  genus  is  that  called  Thallicera  by  Swain- 
son. 

Authors  appear  to  have  assumed  that  because  Australia  was 
named  as  the  habitat  of  the  type,  that  fragilis  not  avellana  was 
indicated.  Such  assumption  is  quite  unjustifiable  in  the  face  of 
the  facts  that — (1)  Sowerby  names  avellana,  (2)  that  he  figures 
it,  and  (3)  that  he  regards  Ampullarina  as  synonymous  with 
Thallieera. 

The  literary  history  of  Ampullarina  ofiers  a  singular  parallel 
to  that  of  Pelicaria  proposed  for  a  New  Zealand  species  and 
wrongly  referred  to  an  Australian  shell.* 

As  the  group  typified  by  Ampullaria  fragUis  of  Lamarck  is 
now  shown  to  be  nameless,  it  devolves  on  me  to  suggest  a  name 

•  O.  F.  Harris,  Cat.  Tert.  MoU.  B.M.  Pt  i.,  1897,  p.  218. 
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for  it.     I,  therefore,  propose  to  replace  Ampullarina  of  authors, 
not  Sowerby,  by  Salinator, 

DiPLOMMATINA    ORBADIS,  D.Sp. 

(Plate  XXV.,  fig.  22.) 

This  shell  much  resembles  D.  oheaa^  Hedley,t  from  New  Cale- 
donia, and  can  best  be  described  by  comparison  with  it.  The 
Queensland  shell  is  without  the  auricular  expansion  of  the 
periphery,  has  twice  as  many  lamellse,  and  is  narrower  than  the 
New  Caledonian  species.  D,  oreadis  is  1  *8  mm.  long  and  *9  mm. 
broad.  The  only  specimen  I  have  seen  was  collected  by  the  late 
C,  E.  Beddome,  20  miles  inland  from  Cardwell,  Queensland;  it' 
will  be  preserved  in  the  Australian  Museum. 


EXPLANATION  OP  PLATES. 

Plate  xxy. 

Figs.  1-3. — DriUia  legrandi,  Beddome;  shell,  apex  and  aperture. 

Fig.  4. — Rissoa  tenUoni,  Tate. 

Figs.  5-9.  -L(ibio8a  meridianalU,  Tate;  valves  from  different  aspects,  with 

details  of  hinge  and  sculpture. 
Figs.  10-13. — Chlamys  bednallif  Tate;  valves  from  different  aspects,  with 

details  of  hinge  and  sculpture. 
Fig.  H.—Cyclostrema  angelic  Tenison-Woods. 
Figs.  15-1 7-  —Piincturella  kestevenj,  Hedlev^  different  aarfeCtB  of  shell. 
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Fig.  18. — Couthauyia  graeUii,  Br&sier. 

Fig.  14 TerebraJicHUs,  Hinds. 

Figs.  15-17 — ScaUnoMtoma  striatum,  Hedley;  shell,  with  details  of  apex  and 

aperture. 
Fig.  18. — Crasseia  labiata,  Tenison- Woods. 
Fijgs.  19-22. — Leucotina  helva,  Hedley;  shell,  with  details  of  apex,  sonlptore 

and  aperture. 

All  enlarged  and  to  varioos  proportions. 
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TWO  NEW  SPECIES  OF  PHYTOPHAGOUS  HYMENOP- 
TERA  BELONGING  TO  THE  FAMILIES  ORYSSIDJS 
AND  TENTHREDINID^,  WITH  NOTES  ON  OTHER 
SAWFUES. 

By  Gilbert  Turnbr. 

The  tirst  of  these  insects  agrees  in  all  particulars  with  I^treille's 
genus  Oryasus^  the  type  of  which  is  such  a  peculiar  insect  that 
Dalman  suggested  that  it  should  be  separated  from  the  Urocertdas 
and  raised  to  the  rank  of  a  family;  this  has  since  been  done,  and 
it  is  now  placed  before  the  Uroceridce.  This  family  contains  only 
about  20  species  in  the  single  genus  Ori/simSt  which  are  very  rare 
but  have  a  wide  geographical  range,  though  the  species  presently 
to  be  described  is  the  first  recorded  from  Australia.  The  second 
belongs  to  the  genus  Clarissa  of  the  family  TenthredinidcB,  the 
type  of  which  was  described  by  Kirby  from  a  specimen  collected 
and  forwarded  by  me  from  this  district  (Mackay,  Q  ). 
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yellow  hyaline  colour;  nervures  black  except  on  the  lighter  parts 
of  the  wings,  where  they  are  yellowish;  hindwings  iridescent 
hyaline. 

The  whole  insect  is  covered  with  fine  punctures  except  a  small 
round  spot,  which  is  quite  smooth,  situated  on  each  side  of  the 
upper  surface  of  the  first  abdominal  segment,  near  its  base. 
Head  almost  hemispherical,  a  little  broader  than  long  viewed 
from  above;  fovea  forming  a  raised  ridge  or  horse-shoe-shaped 
mark  on  summit  of  head;  labrum  rugose,  flattened;  jaws  short; 
antennae  hidden  at  base,  composed  of  the  usual  ten  joints  in  the 
female,  being  very  irregular  and  variable  in  form,  the  terminal 
one  very  slender.  Thorax  rounded  in  front;  pronotum  forming 
a  regular  collar;  front  of  mesonotum  slightly  keeled  in  centre, 
slightly  constricted  behind  at  junction  with  abdomen.  Legs 
stout;  tibise  of  hind  legs  dilated  and  serrate  along  upper  margin, 
terminated  with  a  single  spine  at  apex;  fore  tarsi  three-jointed, 
middle  and  hind  tarsi  five-jointed,  the  penultimate  joint  in  all 
being  the  smallest  and  not  always  easy  to  distinguish.  Ovipositor 
slender,  spine-shaped,  exserted  in  one  specimen  but  not  visible 
externally  in  the  other. 

Mackay,  Q.;  in  March  and  August. 

Described  from  two  specimens,  one  being  considerably  worn 
and  showing  only  traces  of  the  pile  on  the  body. 

The  specimen  taken  in  August  last  year  was  found  on  a  gum 
fence  post  and  I  captured  it  easily  in  my  fingers;  the  other  was 
caught  by  my  brother  in  a  net  on  a  fallen  log  in  the  scrub  where 
each  of  us  afterwards  on  different  occasions  saw  another  which 
unfortunately  we  failed  to  secure.  On  attempting  to  capture  it 
in  my  fingers  it  ran  quickly  along  the  log  for  a  short  distance 
and  on  being  approached  closely  it  took  to  the  wing,  first  making 
a  jump  off  the  log,  in  a  manner  similar  to  that  of  many  Chalcids; 
it  again  alighted  on  the  log  and  I  then  tried  to  catch  it  in  the 
net  but  only  succeeded  in  frightening  it  away,  and  never  saw  it 
again. 


516  NEW   SPECIES   OF   PHYTOPHAGOUS   HTMBNOPTRRA, 

The  genus  Oryastis  is  remarkable  on  account  of  the  structure 
of  the  ovipositor,  the  paucity  of  veins  in  the  wings  and  the 
insertion  of  the  antennae  beneath  the  cljrpeus  close  to  the  mouth. 

Dr.  Sharp*  gives  an  illustration  of  an  American  species  (0. 
Sayi)  and  a  diagram  of  the  head  showing  the  peculiar  structure. 

TENTHREDINIDiE. 

LOPHTKISlirf. 

Clarissa  divbrgens,  Kirby. 

Mr.  W.  F.  Kirbyt  founded  the  genus  Clarissa  on  a  single  9 
specimen  which  I  sent  him;  I  have  since  then  been  fortunate 
enough  to  capture  four  more  specimens  of  what  I  consider  to  be 
without  doubt  the  same  species;  they  all,  however,  differ  from 
Kirb^s  description  in  having  only  11  joints  in  the  antennae 
instead  of  12,  one  of  the  terminal  joints  being  absent;  three  of 
the  specimens  also  have  the  first  three  joints  of  the  antennae  more 
or  less  rufo-testaceous.  The  front  legs  vary  from  rufo-testaceous 
to  whitish,  passing  to  black  on  the  femora  and  basal  portion  of 
the  tibiae  of  one  specimen;  the  base  of  the  1st  joint  of  the  hind 
tarsi  is  in  some  rufo-testaceous;  and  the  lighter  parts  of  the  legs 
are  of  a  lighter  shade  than  the  general  colour  of  the  insect. 
There  is  also  in  all  the  specimens  a  small  creamy  white  spot  on 
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hind  legs  except  the  coxae,  femora  and  in  some  the  tarsi,  whitish. 
Labnim  whitish.  Wings  iridescent-hyaline  with  blackish 
nervures.  Antennae  as  in  (7.  dxvergens^  Kirby,  (9)  except  that 
one  of  the  terminal  joints  is  absent. 

$.  Long.  Corp.  d-7  mm.;  exp.  al.  14-15  mm. 

Shiny  black;  with  a  small  white  spot  on  each  side  of  the  2nd 
abdominal  segment.  Four  front  tibiae  whitish  at  the  base,  passing 
to  brown  at  the  apex,  tarsi  brown;  hind  legs  with  trochanters 
and  basal  two-thirds  of  tibiae  whitish;  tarsi  black.  Labrum 
whitish.     Wings  and  antennae  as  in  $. 

Mackay,  Q.;  in  January  and  February;  one  pair  taken  in 
copula. 

Described  from  five  $  and  seven  9  specimens,  all  taken  on 
the  same  flowering  shrubs  as  C.  divergens. 

EuRYS  INCON8PICUA,  Kirby. 

Mr.  Kirby  in  his  description  of  this  insect  (Lc,  p.  47)  omits  all 
mention  of  the  colour  of  the  abdomen,  which  is  luteous  with  the 
tip  black. 

Besides  the  species  already  mentioned,  I  have  collected  the 
following  in  the  Mackay  district : — 

TENTHREDINIDiE. 

CIKBICIVM.  HTLOTOHIV£. 

Perga  glabra,  Kirby.  Hylotoma  apieaUf  Kirby. 

Oravenhontii,  Westw.  (?) 

polita.  Leach.  PTEBTOOPHORIN-aE. 

uniiHttataf  Kirby.  Pterygophortu  ituignit,  Kirby. 

BruUei,  Westw.  interruptut,  Klug. 

Leachiif  Kirby. 
uniformiMf  Kirby. 

All  the  species  of  Perga  are  found  in  the  forest  country  only 
and  are  very  rarely  met  with.  Pterygophorus  Leachii  weh  fairly 
abundant  in  October,  1893,  also  in  the  forest,  most  of  the  8peci- 
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mens  being  found  on  dead  saplings;  at  other  times  I  have  found 
it  decidedly  rare,  having  only  occasionally  come  across  it,  some- 
times on  blossom.  P,  insignis  and  irUemiptus  and  Eurya  incon- 
spicua  are  so  uncommon  that  I  am  unable  to  say  whether  they 
belong  to  the  forest  or  scrub,  nearly  all  the  specimens  of  these 
species  that  I  have  captured  having  been  found  on  blossom, 
usually  not  far  from  scrub.  The  two  species  of  Clarissa^  HyU}- 
toma  apicale,  and  Pterygopharua  uni/ormia  are  undoubtedly  scrub 
insects;  the  last  named,  which  is  the  only  sawfly  that  I  have 
found  in  large  numbers,  being  sometimes  very  abundant  in 
March,  April  and  May  on  a  vine  which  grows  up  after  scrub 
has  been  felled,  the  leaves  of  which,  I  have  very  little  doubt, 
form  the  food  of  the  larv». 

My  thanks  are  due  to  Mr.  W.  W.  Froggatt  for  assistance  in 
preparing  this  paper,  especially  for  confirming  my  opinion  as  to 
the  generic  identity  of  Oryaaus  Queenalandenaia,  Letreille's  defini- 
tion of  the  genus  not  being  accessible  to  me. 
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OONTRIBUnONS  TO  THE  MORPHOLOGY  AND 
DEVELOPMENT  OF  THE  FEMALE  UROGENITAL 
ORGANS  IN  THE  MARSUPIALIA. 

Bt  Jas.  p.  Rill,  RSc.  (Edix.),  F.L.S.,  DuomrRAiOR  op  Bio- 
logy IN   THE  UxiTBBsrrr   OP  Stdxst;    Giorqi   Huuot 

RnKARCH   FXLLOW,  EDINBURGH  UnITRSSITT. 

(PUtes  xxTii.-xxix.) 
II.  On  the  Fkmalk  Ubooknital  Organs  op  JlYRMECOBics 

FASCtATCS, 

(PL  xxviL,  fig   1 ;  PL  xxWii.,  figs.  2-4). 

The  following  account  is  based  on  a  macroscopic  and  microacopio 
examination  of  the  genital  organs  of  a  young  (about  half-grown) 
Myrmeeobius  measuring  11*5  cms.  (snout  to  root  of  tail).  For  th» 
opportunity  of  examining  the  genital  organs  of  this  interesting 
and  somewhat  rare  form,  I  have  to  thank  Mr.  Gea  Masters, 
Curator  of  the  Macleay  Museum. 

The  only  reference  to  the  genital  organs  of  J/yniMco6iu#  with 
which  I  am  acquainted  is  contained  in  a  paper*  by  W.  Leche, 
which  deals,  however,  mainly  with  the  muscular  anatomy,  the 
description  of  the  female  genital  organs  being  quite  short  and 
unaccompanied  by  figures.  No  apology  is,  therefore,  needed  for 
the  present  communication. 

In  PL  xxviL,  fig.  1  the  genital  organs  are  shown  as  seen  from  the 
dorsal  aspect.  The  ovaries  {o.v. )  in  this  young  specimen  are  smooth 
oval  bodies  measuring  3  mm.  in  length  by  2  mm.  in  breadth,  and 
situated  ventral ly  to  the  anterior  extremities  of  the  uteri.     The 

*  Leche,  W.  **Beitrage  sur  Anatomie  dee  Myrmeoobiui  fasoialoi.'* 
Verhandlungen  des  Biologisohen  Vereins  in  Stockholm,  1891. 
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Fallopian  tubes  {f,t)  are  thin  and  convoluted,  not  sharply  marked 
off  from  the  uteri,  and  with  fimbriated  openings  partially  invest- 
ing the  ovaries.  The  uteri  are  of  characteristic  form  and  disposi- 
tion. Each  consists  as  in  Peramdea  of  two  portions — ^body  and 
neck,  but  these  two  portions  are  here  more  sharply  differentiated 
from  each  other  than  they  are  in  that  form.  The  body  of  the 
uterus  (ut.h,)  is  somewhat  fusiform  in  shape,  twice  as  broad  as 
long,  and  with  its  long  axis  directed  almost  transversely  to  the 
long  axis  of  the  animal.  They  are  connected  by  the  anterior  free 
portions  of  the  two  broad  ligaments  which  are  united  in  front 
in  the  median  line  as  in  Peramdes,  Anteriorly  the  uterine  bodies 
contract  to  pass  over  into  the  Fallopian  tubes,  while  posteriorly 
they  similarly  narrow  to  continue  on  as  the  uterine  necks  (uLn,), 
These  latter  pass  back  parallel  with  each  other,  and  almost  at 
right  angles  to  the  uterine  bodies,  to  become  imbedded  dorsally 
in  the  common  connective  tissue  mass,  which  also  encloses  the 
neck  of  the  bladder  ventrally  and  the  forwardly  directed  portions 
of  the  vaginal  canals  (fig.  2).  The  uterine  necks  increase  slightly 
in  transverse  breadth  posteriorly,  and  are  so  closely  united  as  to 
appear  externally  as  a  single  structure  which  terminates  behind 
in  a  bulbous  enlargement  (fig.  1,  uLn,),  The  posterior  portion  of 
this  enlargement  is  occupied  by  the  two  median  vaginae  which 
have  the  form  of  quite  short  and  small,  completely  separated  cul- 
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Thiele  der  beiden  Vaginae,  in  der  Mittellinie  eng  vereinigt,  bis 
hinab  zum  Sinus  urogenitalis  ohne  denselben  einzumiinden." 
From  the  median  vagin»  there  pass  off  anteriorly  and  ventrally 
the  vaginal  canak.  The  morphologically  anterior  portions  of 
these  have  essentially  the  same  relations  as  the  corresponding 
parts  in  Peranieles — i.e.,  they  run  directly  forwards  parallel  with 
each  other,  in  the  connective  tissue  just  ventral  to  the  uterine 
necks  (fig.  2,  a.vag.c ).  About  the  middle  of  the  extent  of  the 
latter,  the  two  canals  leave  the  connective  tissue  mass  and  bend 
outwards  at  right  angles  to  their  former  longitudinal  course  to 
form  free  tubes  which,  as  Leche  notes,  are  of  considerable  length 
and  characteristically  coiled  (fig.  1,  Lvagx.),  After  forming  on& 
or  two  turns  on  each  side  the  vaginal  canals  again  pass  inwaixiM 
towards  the  median  line  and  just  behind  the  median  vaginse  come 
to  lie  parallel  with  each  other  and  with  the  urethra.  The  three 
canals  are  imbedded  in  a  longitudinal  strand  of  connective  tissue 
(fig.  3,  l.vctg.Ct  ureth,)j  representing  the  urogenital  strand  of 
Perameles,  and  as  in  that  form  the  part  of  the  tissue  between  the 
vaginal  canals  lies  in  the  direct  continuation  of  the  median  vaginae. 
After  a  short  course  (about  3  mm.)  in  the  same,  the  two  vaginal 
canals  and  the  urethra  all  open  by  separate  apertures  at  the  same 
level  into  the  urogenital  sinus. 

The  urogenital  sinus  is,  unlike  that  of  Perameles^  a  long  narrow 
canal,  having  in  this  small  female  an  approximate  length  of  about 
15  mm. 

As  Leche  has  pointed  out,  a  distinct  cloac»  is  present,  into 
which  the  rectum  op>ens  dorsally  and  the  urogenital  sinus  ven- 
trally. A  pair  of  large  "anal  glands''  are  situated  dorso-laterally 
in  the  circular  cloacal  musculature  (fig.  1,  a.y.),  and  open  by  tine 
ducts  just  within  the  margin  of  the  cloacal  opening.  There  are 
also  present  in  the  wall  of  the  cloaca,  as  in  Perameles,  numbers 
of  tubular  glands  which  open  partly  into  the  ducts  of  the  anal 
glands  and  partly  directly  into  the  cloaca. 

The  clitoris  in  my  specimen  is  attached  throughout  its  length, 
and,  as  Jjeche  notes,  is  simple.  Apically  it  is  divided  into  two 
united  halves  by  a  septum. 
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From  the  foregoing  account  it  will  be  seen  that  while  the 
female  genital  organs  of  Mt/rmecobius  agree  in  certain  important 
respects  with  those  of  Perameles,  as  described  in  Contribution  I., 
they  also  exhibit  certain  well  marked  differences.  The  two  forms, 
Mt/rmecobius  and  Peramdes^  agrees — (1)  in  the  possession  of  a 
relatively  small  median  vaginal  apparatus,  consisting  in  virginal 
animals  of  two  quite  separate  cul-de-sacs,  and  completely  imbedded 
in  the  tissue  of  the  genital  cord.  (2)  In  the  absence  of  any  well 
marked  separation  between  the  uterine  necks  and  the  median 
vaginae,  the  foimer  passing  over  directly  into  the  latter  without 
the  intervention  of  distinct  ora.  (3)  In  the  relations  of  the 
morphologically  anterior,  forwardly  directed  portions  of  the 
lateral  vaginae  which  remain  permanently  imbedded,  with  the 
uterine  necks  and  the  median  vaginae,  in  the  tissue  of  the  genital 
cord,  and  thus  retain  the  position  and  course  presented  by  the 
Mdllerian  ducts  in  the  foetus.  And  (4)  in  the  possession  of  a 
distinct  cloaca.  In  these  four  respects  the  genital  organs  of 
Myrtnecobius  exhibit  what  I  have  regarded  as  primitive  features. 

As  re^^ards  the  points  of  difference  in  the  organs  of  the  two 
forms,  two  are  worthy  of  remark — (1)  the  freedom  in  Myrmecohius 
of  the  middle  portion  of  the  lateral  vaginae  and  their  coiled 
character,  and  (2)  the  presence  in  the  same  of  a  long  urogenital 
sinus. 
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III.  Ox  THE  Female  Genital  Organs  of  Tarsi pbs  hostratus. 

(PL  xxvii.,  fig.  5 ;  PI.  xxviii.,  figs.  6-8). 

The  female  genital  organs  of  Taraipes  have  not  hitherto  been 
described.  I  again  owe  the  material  for  the  present  description 
to  Mr.  Masters,  who  kindly  allowed  me  to  remove  the  genital 
organs  from  two  females  collected  by  him  near  King  George's 
Sound,  W.A.,  many  years  ago.  Considering  the  age  of  the 
specimens  and  the  fact  that  they  were  simply  put  into  spirit 
entire,  the  organs  proved  to  be  remarkably  well  preserved.  Both 
sets  were  examined  in  serial  sections. 

One  of  the  females  had  four  young  in  the  pouch,  measuring 
g.L  8  mm.,  and  h.l.  4  mm. ;  the  other  slightly  smaller  specimen 
had  a  distinct  pouch,  with,  however,  very  small  teats.  Both  sets 
of  organs  presented  essentially  the  same  structural  features. 
The  drawings  and  measurements  given  refer  mainly  to  the  organs 
of  the  first-mentioned  female. 

The  genital  organs  are  shown  from  the  ventral  aspect  in  PI.  xxvii., 
fig.  5.  The  ovaries  (av.)  arc  smooth  ovalish  bodies,  measuring 
1*25  mm.  in  length  by  *75  mm.  in  breadth,  lying  in  contact  with  the 
dorso-mesial  borders  of  the  uteri.  The  Fallopian  tubes  are 
sharply  marked  off  from  the  uteri;  they  are  slightly  convoluted 
and  of  no  great  length.  The  bodies  of  the  uteri  are  somewhat 
ovalish,  dorso-ventrally  compressed  structures,  with  their  long 
axes  directed  transversely  and  measuring  in  the  first  female  4  mm. 
in  length  by  3  mm.  in  breadth,  and  in  the  second  3  5  mm.  by 
1  -5  mm.  Posteriorly  the  body  of  each  uterus  contracts  to  form 
the  uterine  neck  which,  as  in  Myrmecobiics^  passes  back  almost  at 
right  angles  to  the  long  axis  of  the  body.  Histologically  the 
necks  are  distinguished  as  in  Myrmecobins  by  the  absence  of 
uterine  glands. 

The  two  uterine  necks  continue  back  side  by  side,  surrounded 
by  a  common  muscular  layer  and  quite  free  from  any  adjacent 
structure,  to  open  into  the  median  vagina.  They  form  at  their 
posterior  ends   a  prominent   papilla  which   projects   for   some 
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distance  into  the  cavity  of  the  vagina  and  at  whose  apex  the  two 
ora  are  situated. 

The  median  vaginal  apparatus  in  Tarsipes  consists  of  a  single 
short  canal,  without  any  trace  of  division  into  two.  In  front 
the  median  vagina  (fig.  6,  m.vx,)  possesses  a  fairly  large  lumen, 
but  it  rapidly  narrows  behind  and  passes  back  as  a  dorso-ventrally 
compressed  canal,  which  directly  opens  at  its  hinder  end  into  the 
anterior  extremity  of  the  urogenital  sinus  (fig.  8,  m.v.c.).  It  lies 
in  the  hinder  part  of  its  extent  in  the  connective  tissue  of  the 
urogenital  strand,  between  the  two  lateral  vaginal  canals  above 
and  the  urethra  below  (figs.  7  and  8,  m.v.c).  I'arsipes  thus 
agrees,  as  I  pointed  out  in  Contribution  I.,  with  certain  species 
of  the  family  Mctcropodidce  in  the  possession  of  a  direct  and,  after 
the  first  parturition,  permanently  open  median  passage  for  the 
birth  of  the  young.  In  the  second  set  of  organs  at  my  disposal, 
the  direct  communication  is  also  present,  from  which  fact  I 
conclude  from  analogy  with  Macropods  that  this  female  had  also 
bred  at  some  previous  time.  From  the  anterior  end  of  the 
median  vagina  there  arise  the  lateral  vaginal  canals.  These 
have  a  quite  short  free  course  and  are  only  very  slightly  curved 
outwards  around  the  inpassing  ureters.  Immediately  below  the 
level  of  the  latter,  the  vaginal  canals  approximate  and  eventually 
run  back  parallel  with  each  other  and  side  by  side  dorsally  to  the 
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an  internal  septum.  A  distinct  cloaca  is  present.  The  cloacal 
opening  is  of  characteristic  form,  being  long,  narrow  and  spout- 
like (fig.  5).  A  cloacal  sphincter  muscle  is  not  present  A  pair 
of  large  anal  glands  open  far  back  into  the  cloaca. 

lY.  Notes  on  the  Female  Urogenital  Oroans  of  Acrobatxs 

PTOMjBUS  and  PKTAURUS  BRBVICBPS. 

The  female  organs  of  Acrobates  have  already  been  shortly 
described  by  Owen,**  whose  observations  I  in  the  main  confirm, 
and  extend.  The  following  notes  are  derived  from  an  examina- 
tion of  a  series  of  serial  sections  through  the  organs  of  a  pregnant 
female,  with  shrivelled  blastodermic  vesicles  in  the  uteri  and 
with  three  2  cm.  young  in  the  pouch. 

The  two  uteri  pass  back  side  by  side  and  posteriorly  gradually 
contract  to  form  the  uterine  necks,  which  after  a  quite  short  free 
•  course  enter  the  connective  tissue  between  the  forwardly  projecting 
portions  of  the  lateral  vaginal  canals,  to  open  each  by  a  medianly 
situated  aperture  on  a  slight  papilla,  into  the  corresponding 
median  vagina.  As  Owen  described,  two  median  vaginae  are 
present.  They  are  separated  by  a  common  partition  wall  over 
by  far  the  greater  portion  of  their  extent,  but  in  my  specimen, 
unlike  Owen's,  the  septum  disappears  posteriorly,  so  that  there  is 
here  a  quite  short  common  median  vagina  recalling  the  condition 
in  the  multiparous  Perameles,  This  ends  blindly  in  the  con- 
nective tissue  between  the  lateral  vaginae  about  '6  mm.  above  the 
anterior  end  of  the  urogenital  sinus.  Although  remains  of  a 
pseudo-vaginal  passage  are  not  certainly  recognisable,  I  am 
inclined  to  believe  that  such  will  be  found  to  occur  at  parturition. 
The  lateral  vaginal  canals,  as  Owen  describes,  pass  forwards 
alongside,  and  external  to,  the  uterine  necks  and  then  bend  out- 
wards, **  forming  a  curve  like  the  handles  of  a  vase."  They  then 
converge  and  pass  back  with  the  urethra  and  median  vaginae  in 


*  Owen,  R.     *•  On  the  Generation  of  the  Marsupial  Animals,  Ac"    Phil. 
Trans.  1884. 
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the  common  mans  of  connective  tissue,  to  open  by  a  single  aper- 
ture into  the  urogenital  sinus.  The  sinus  has  a  length  of  about 
5  mm.  It  opens  with  the  rectum  into  a  distinct  cloaca.  The 
clitoris,  situated  ventrally  at  the  junction  of  sinus  and  cloaca,  is 
attached  throughout  its  length;  it  is  deeply  grooved  dorsally  and 
markedly  bifid  at  its  apex.  Two  pairs  of  anal  glands  are  present. 
The  cloacal  opening  is  narrow,  somewhat  spout-like,  and  ventrally 
directed. 

In  Petaurus  breviceps  the  uteri  and  lateral  vaginie  avu  related 
very  much  as  in  Acrobates,  The  median  vaginal  apparatus,  how- 
ever, consists  of  a  single  and  quite  short  undivided  canal,  which 
ends  blindly  in  the  connective  tissue,  at  a  considerable  distance 
from  the  anterior  end  of  the  urogenital  sinus.  According  to 
Forbes*  in  7*.  sciureua  "  there  are  apparently  two  small  cul-de- 
sacs  ;    but   the  specimen  examined  does  not  allow  me  to  say 

whether  or  no  they  unite." 

• 

V.  On  the  Existence  at  Parturition  of  a  Pseudo-Vaginal 
Passage  in  Trichosurus  vulpbcula. 

(PI.  xxix  ,  fig.  9). 

In  Contribution  I.,t  while  discussing  the  general  significance 
of  the  occurrence  of  a  direct  median  passage  for  the  birth  of  the 
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unexpected  occurrence  of  the  direct  median  passage  in  Dasyurus 
impressed  on  me  the  necessity  of  testing  the  above  assumption 
by  the  examination  of  serial  sections  of  the  median  vaginal 
apparatus  in  Trichoaurtu,  with  the  result  that  a  pseudo-vaginal 
passage  was  also  found  to  occur  in  this  form. 

The  female  genital  organs  of  Trichosurus  were  described  and 
figured  by  Brass*  in  1880,  and  in  the  following  year  W.  A, 
Forbes,!  in  a  paper  on  the  Koala,  very  shortly,  in  a  footnote, 
refers  to  the  uteri  and  median  vaginal  apparatus  without 
alluding  to  Brass's  account. 

According  to  the  latter  author,  the  uteri  open  ''in  die,  von 
Yaginffi  gebildeten,  colossalen  Blindsacke.  Dieselben  sind  in 
€Ur  Mittdlinie  volUtdndig  durcfi  ein  Septum  von  einander  (/eachie- 
den  und  bis  hinab  zum  Sinus  urogenitalis  verlangert  ohne  jedoch 
in  denselben  einzumiinden  "  (p.  13.  Italics  mine).  His  fig.  1  of 
Taf.  ii.,  representing  the  organs  from  the  dorsal  side,  shows  the 
median  vaginal  apparatus  ending  abruptly  in  contact  with  the 
approximated  posterior  portions  of  the  lateral  vaginal  canals, 
while  his  fig.  2,  representing  a  horizontal  section,  shows  the  same 
part  terminating  freely  behind  and  unconnected  in  any  way  with 
the  lateral  canals.  I  would  again  point  out  that  such  repre- 
sentations of  the  relations  of  these  parts  are  wholly  inaccurate. 
The  posterior  section  of  the  median  vaginal  apparatus  of  Tricho- 
sums  passes  down  to  enter,  and  lies  imbedded  in,  the  connective 
tissue,  which  also  encloses  the  posterior  portions  of  the  lateral 
vaginae  and  the  urethra. 

According  to  Forbes,  "  each  os  tincse  projects  as  a  prominent 
and  quite  free  papilla  into  the  common  vaginal  chamber^  formed 
by  the  coalescence  and  fusion  of  the  two  diverticula  present  in 
Phascolomye  and  Phascolarctos,  This  chamber  is  capacious  and 
has  only  a  very  slight  indication  of  a  median  partition  left " 
(p.  190.     Italics  mine). 

*  Brass,  A.  '*  Beitrage  zar  Kenntniss  des  weiblichen  UrogenitalsystemB 
der  Marsapialen.**    Inaug.  Diss.  Leipzig,  1880. 

t  Loc,  ciU  (ante),  p.  190.    Footnote. 
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From  these  two  quotations  it  will  be  seen  that,  according  to 
Brass,  the  median  vaginal  apparatus  consists  of  two  completely 
separated  halves;  according  to  Forbes,  of  a  single  chamber  with 
only  slight  traces  of  a  median  partition.  My  own  observations 
show  that  both  conditions  occur.  In  the  organs  of  undoubted 
virgin  animals,  the  apparatus  consists,  as  Brass  describes,  of  two 
cul-de-sacs  completely  separated  by  a  thin,  often  semi-transparent 
partition.  The  two  cul-de-sacs  terminate  in  the  connective  tissue 
ventral  to  the  converging  posterior  portions  of  the  lateral  vaginae, 
between  the  latter  and  the  neck  of  the  bladder  and  some  distance 
in  front  of  the  anterior  end  of  the  long  urogenital  sinus.  In  the 
organs  of  females  which  have  given  birth  to  young,  on  the  other 
hand,  I  find  that  the  median  partition  has  over  by  far  the  greater 
portion  of  its  extent  disappeared,  thus  placing  the  two  cul-de- 
sacs  in  wide  and  open  communication.  In  such  females,  remnants 
of  the  septum  are  present,  usually  in  the  form  of  dorsal  and 
ventral  median  folds  of  slight  though  varying  width.  Occa- 
sionall}'  the  two  folds  may  meet  in  front  and  behind,  and  exQep- 
tionally  I  have  found  the  two  cul-de-sacs  in  communication 
through  a  large  aperture  in  the  posterior  portion  of  the  septum, 
here  largely  p>ersistent. 

The  question  now  arises,   at  what  period   does   the  vaginal 
septum  break  down?     What  little  definite  evidence  I  possess 
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analogy  with  Perameles  where  T  have  showu  that  the  cominon 
median  vagina  is  actually  formed  as  the  result  of  parturition,  we 
may  reasonably  conclude  that  in  Trichoaurua  the  same  also  holds 
good. 

Paeudo-va^ifud  passage., — The  genital  organs  (a,  6,  and  c)  of 
three  females  have  been  examined  in  serial  sections,  commencing 
at  the  level  of  the  hinder  portion  of  the  median  vagina  and 
extending  backwards.  The  first  two  sets  of  organs  (a  and  b) 
were  unaccompanied  by  young,  but,  as  will  be  pointed  out,  had 
obviously  been  taken  from  females  in  which  the  young  had 
recently  been  born.  In  the  third  set  a  young  one  was  sent  by 
my  collector  along  with  the  organs. 

In  (rf)  both  uteri  were  enlarged,  the  left  having  been  the 
pregnant  one.  Its  body  measured  27  mm.  in  length  by  16  mm. 
in  breadth.  In  a  female  with  a  young  one  just  ready  to  be  born, 
the  body  of  the  pregnant  right  uterus  measures  26  by  18  mm. 
As  before  mentioned,  the  vaginal  septum  presented  the  appear- 
ance of  having  been  recently  ruptured.  From  these  facts,  and 
from  the  conditioti  of  the  pseudo-vaginal  passage,  I  conclude  that 
parturition  had  been  completed  only  a  few  hours  previously. 
In  section  the  posterior  portion  of  the  median  vagina  is  seen  to 
lie  in  the  connective  tissue,  between  the  lateral  vaginse,  now 
running  parallel  with  each  other  and  the  neck  of  the  bladder. 
Posteriorly  as  the  sections  are  traced  back,  the  lumen  of  the 
epithelially  lined  vagina  is  found  to  be  directly  continued  back, 
after  the  disappearance  of  the  lining  as  a  large  quite  irregular 
cleft — the  pseudo-vaginal  passage — in  the  connective  tissue 
ventral  to  the  lateral  vaginie.  As  in  Perameles  and  Dasyurus, 
the  passage  Is  bounded  solely  by  connective  tissue,  in  which 
indeed  it  appears  as  a  men*  tear,  presenting  iis  it  does  every 
appearance  of  having  l>een  caused  by  mere  mechanical  rupture. 
In  outline  it  is  (|uite  irregular  owing  to  the  presence  of  inwardly 
projecting  shreds  of  connective  tissue,  while  fragments  of  the 
same  occur  free  in  the  lumen.  The  formation  of  the  passage  has 
been  accompanied  by  a  considerable  extravasation  of  blood,  large 
and  small  clots  occurring  in  the  tissue  both  in  and  around  the 
34 
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passage  (PL  xxix.).  Such  clots,  however,  are  limited  mainly  to 
the  more  anteriorly  situated  portion  of  the  passage.  In  the  con- 
nective tissue  leucocytes  are  also  present  in  considerable  numbers. 
Posteriorly  the  passage  becomes  much  reduced  in  size,  appearing 
in  section  as  a  transversely  extended  narrow  cleft.  Through  an 
unfortunate  accident  I  was  unable  to  see  the  hinder  opening  of 
the  passage  in  this  set  of  organs. 

In  (6)  the  body  of  the  left  uterus  measured  23  by  15  mm.  I 
consider  the  female  from  which  this  set  of  organs  was  taken  had 
given  birth  to  the  young  one  within  the  previous  twenty-four 
hours.  Both  in  this  set  of  organs  and  in  the  next  (c)  the  vaginal 
septum  is  represented  by  low  dorsal  and  ventral  folds  with 
uniform  free  margins. 

The  sectional  appearances  presented  are  essentially  the  same 
as  in  the  preceding  set  of  organs.  The  pseudo-vaginal  passage 
continues  back  from  the  median  vagina  as  a  quite  irregular  space 
in  the  connective  tissue.  It  lies  at  first  ventrally  to  the  two 
lateral  vaginae,  but  posteriorly  it  is  situated  between  the  ventral 
halves  of  the  same.  In  front  the  passage  has  the  same  irregular 
outline  as  in  (a).  The  connective  tissue  projects  in  the  same 
irregular  fashion  into  its  lumen,  and  presents  the  same  torn  and 
ragged  appearance.  Extravasated  blood  is  present  in  the  con. 
nective  tissue  around  the  anterior  portion  of  the  passage,  but  in 
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In  the  sections  practically  the  only  trace  of  the  pseudo- vaginal 
passage  now  present  is  a  slight  condensation  in  the  connective 
tissue  in  the  direct  line  of  continuation  of  the  median  vagina, 
and  distinguishable  by  its  more  deeply  staining  qualities.  From 
the  condition  in  this  set  of  organs  it  would  be '  quite  impossible 
to  foretell  the  existence  of  a  pseudo-vaginal  passage  in  Tricho- 
8uru8.  In  this  connection  it  may  be  noted  that  in  DcLsyurtiSf  as 
I  have  elsewhere  described,  on  the  third  day  after  parturition, 
the  pseudo-vaginal  passage  has  completely  healed  up,  and  practi- 
cally all  trace  of  it  has  disappeared.  In  these  two  forms  then,  as 
in  PeraineleSf  the  pseudo- vaginal  passage  must  be  reformed  anew 
at  each  succeeding  act  of  parturition. 

Tricho8uru8  is  the  first  Diprotodoiit  genus  in  which  a  pseudo- 
vaginal  passage  has  certainly  been  found  to  exist,  and  its  occur- 
rence in  a  member  of  this  suborder  supports,  it  seems  to  me,  the 
view  put  forward  in  Contribution  I,  of  the  origin  of  the  direct 
post-partum  communication  between  the  median  vagina  and  the 
urogenital  sinus  as  it  exists  in  the  majority  of  the  MacropodidiP,^ 
and  it  further  renders  the  suggested  occurrence  of  a  pseudo- 
vaginal  passage  in  M,  major  all  the  more  probable. 


ERRi^TUM. 

In  Contribution  I  (Proceedings,  1899,  Part  i.),  on  page  49,  third  line  from 
bottom,  and  on  page  51,  third  line  from  top— /or  fundas  read  neck. 


EXPLANATION  OP  PLATES. 
Reference  Utter*. 

n.fl.  Anal  gland,  a.vag.c.  Anterior  forwardly  directed  portion  of  lateral 
vaginal  canal,  hi.  Bladder.  cl.o.  Cloacal  opening.  Jim.  Fimbriated  open- 
ing of  Fallopian  tube,  f.t.  Fallopian  tube,  l.vag.c.  Lateral  vaginal  canal. 
m.r.c.  Median  vaginal  canal,  or.  Ovary,  rect.  Rectum,  wr.  Ureter. 
ureth.  Urethra,     ut.  Body  of  uterus,     ut.n.  Uterine  neck. 
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(Plate  xxvii.) 

Fig.  1. — Urogenital  organs  of  Myrmecobius  faiciatus,  from  the  dorsal  aspect 

(x4). 
Fig.  5. — Urogenital  organs  of   Tarsipes  rostratus,  from  the  ventral  aspect 

(x2). 

(Plate  xxviii.) 

Figs.  2,  3  and  4.— Trans,  sections  through  the  genital  organs  of  Mrymecobiut 

foidatm.    See  text     (  x  18}). 
Figs.  6,  7  and  8. — Trans,  sections  through  the  preceding  genital  organs  of 

Tarsipei  rottratut.    See  text.     (  x  24). 

(Plate  xxix.) 

Fig.  9. — Reproduction  from  photo-micrograph  of  trans,  section,  urogenital 
organs,  T.  vidpecula,  showing  the  pseudo-vaginal  passage.  The 
dark  mass  to  one  side  of  the  passage  is  formed  by  extravasated 
blood  ( X  about  55). 
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THE  MEASUREMENT  OF  BACTERIA. 

Bt  R.  Grbig  Smith,  M.Sc.,  Maclbay  Bacteriologist  to  thr 

Society. 

Bacteria  are  generally  measured  by  means  of  the  micrometer 
eyepiece,  which  contains  a  scale  graduated  into  divisions.  The 
values  of  these  divisions  are  actually  determined  for  the  various 
objectives  used  by  the  microscopist  by  focussing  the  scale  of  a 
stage-micrometer  and  noting  the  number  of  ocular  divisions 
included  in  a  certain  number  of  j^  millimetre  divisions  of  the 
stage-micrometer  scale.  The  value  of  a  single  division  is  then 
calculated,  and  is  thus  a  known  constant  for  the  objective  with  a 
certain  tube  length. 

In  measuring  bacteria  it  is  usual  to  employ  the  micrometer 
eyepiece  and  the  ^  oil-immersion  objective,  with  a  tube  length 
advised  by  the  maker  of  the  objective.  On  no  account  should 
the  value  of  a  micrometer  division  be  assumed  or  accepted  without 
personal  confirmation.  For  instance,  the  values  of  the  divisions 
with  a  Leitz  ^  oil-immersion,  micrometer  eyepiece  ii.  and  tube 
length  170  mm.,  by  actual  determination  was  found  to  l)e  equal 
to  1  '5  ^;  according  to  Leitz's  price  list,  it  is  1  "8  ^. 

With  a  micrometer  eyepiece  the  unit  of  measurement  of  which 
equals  say  1  "5  /i,  the  measurement  of  bacteria  is  uncertain  unless 
the  Iwundaries  of  the  organisms  coincide  with  the  divisional  lines. 
Fractions  of  the  unit  (1*5  fi)  necessitate  an  estimation,  and  it  is 
here  that  the  uncertainty  occurs,  for  the  eye  cannot  divide  a 
small  space  into  10  or  15  equal  parts.  Errors  of  measurement 
frequently  happen.  As  far  as  the  length  is  concerned,  this  is  of 
little  consequence,  because  on  a  film  the  bacteria  are  found  in 
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lengths  varying  between  the  normal  length  of  a  mature  C5ell  and 
twice  that  length  when  the  cell  is  about  to  divide  into  two 
individuals.  Small  bacteria 'may  even  appear  less  .than  the 
normal  when  they  are  lying  in  the  film  at  an  angle  with  the 
coverglass.  It  is  of  greater  consequence  to  have  a  correct 
estimation  of  the  breadth  of  bacteria,  and  especially  the  breadth 
in  relation  to  the  normal  length,  for  then  we  can  have  a  true 
picture  of  the  organism.  Small  differences  in  breadth  influence 
the  general  appearance  of  the  cells  to  a  greater  degree  than  small 
differences  in  length.  This  can  be  clearly  seen  by  comparing  the 
two  figures,  in  one  of  which  (fig.  I)  the  diagi*ammatic  bacteria 
have  a  constant  breadth  and  varying  length,  and  in  the  other 
(fig.  2)  they  have  a  constant  length  and  varying  breadth. 
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Since,  owing  to  the  method  of  reproduction  of  the  fission  fungi, 
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double  printing  they  obtain  an  image  of  the  bacteria  upon  a 
network  of  squares.  This  method  is  good  for  recording  the 
measurements  in  a  pictorial  manner,  and  for  actually  measuring 
the  breadth  it  is  better  than  the  micrometer  eyepiece,  inasmuch 
as  the  unit  of  size  becomes  1  fi  instead  of  1  *5  or  1  *8  fu  For  exact 
measurement,  it  would  be  easy,  once  the  bacteria  were  photo- 
graphed, to  place  the  negative  under  a  low  power  objective  and 
measure  the  breadth  with  the  micrometer  eyepiece,  or  to  project 
the  image  upon  a  screen  by  means  of  the  projection  lantern  and 
measure  with  a  centimetre  or  millimetre  rule.  This  of  necessity 
involves  photographing  the  organism,  a  process  which  is  not 
always  desired. 

The  method  I  employ  in  determining  the  breadth  of  an 
organism  is  to  fix  upon  a  bacterium  in  the  microscopic  field  and 
measure  its  length.  Then  I  compare  the  organism  with  a  series 
of  diagrams  representing  bacteria,  the  breadths  of  which  have 
been  accurately  measured  in  terms  of  the  length.  From  this 
series  one  group  that  appears  identical  with  the  organism  fixed 
upon  is  noted,  and  the  number  of  this  group  is  multiplied  by  the 
length  of  the  organism.  The  result  is  the  breadth.  The  breadth 
of  another  organism  in  the  same  film  may  be  calculated  in  a 
similar  manner,  and  the  second  result  will  generally  be  identical 
with  the  first.  For  example,  the  organism  is  a  short  rod  measur- 
ing I'b  fjij  and  on  comparison  with  the  diagrammatic  table  it 
appears  identical  with  the  group  whose  type  number  (^^)  is 
0*4.  On  multiplying  1*5^  by  04,  the  breadth  0*6^  is  obtained 
This  result  will  be  more  exact  than  that  obtained  by  estimating 
the  breadth  with  the  micrometer  eyepiece.  Since  this  estimation 
of  the  breadth  when  done  from  a  longer  and  a  shorter  form  in 
the  same  film  necessitates  two  difierent  calculations,  these,  when 
they  agree,  are  more  likely  to  be  correct  than  when  several  are 
estimated  by  a  similar  mental  estimation  as  obtains  when  the 
eyepiece  micrometer  alone  is  used.  It,  however,  goes  without 
saying  that  it  is  advisable  to  check  the  one  method  against  the 
other. 
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A  large  diagram  of  types  may  be  employed,  but  perhaps  a 
better  idea  is  obtained  when  the  types  are   reduced   to  sizes 

approximating  those  observed  with  the 
oil-immersion.  These  are  given  in  the 
accompanying  figure  (fig.  3),  where  the 
long  rods  measure  three  millimetres 
and  the  shorter  rods  1  -2  mm. 

The  diameters  of  micrococci,  strepto- 
thrix  and  other  forms  might  be  con- 
firmed after  micrometer  measurement 
^o-  8.  by  comparing  the  coccus,  etc.,  relative 

to  the  micrometric  scale  division  lines,  with  lines  ruled  at 
intervals  of  1*2  mm.  (the  length  of  the  smaller  diagrammatic 
organisms)  upon  a  coverglass  which  is  superposed  over  the 
shorter  diameter  of  the  diagrammatic  types.  If  the  coccus 
or  streptothrix  occupies  a  space  in  the  divisions  of  the  eye- 
piece similar  to  that  occupied  by  one  of  the  types  when  viewed 
under  such  a  ruled  coverglass,  it  is  obvious  that  the  diameter  of 
the  coccus,  etc.,  will  be  the  type  number  multiplied  by  the  value 
of  the  micrometer  divisions.  Such  rulings  can  be  made  upon  a 
coverglass  by  dipping  the  latter  into  a  dilute  solution  of  gelatine 
(0*5  %)  and  ruling  the  lines  with  Indian  ink  upon  the  thin  dry 
gelatine  film. 
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NOTES  TO  ACCOMPANY  FIGURKi  OF  BOIS^DrVAL^ 
TYPE?  OF  SIX  SPECIES  OF  AFSTRALJAX 
CVRCrUOXIDJL  BASED  UPOX  OBSKRTATIOXS 
AXD  SKETCHES  BY  IL  P.  LESXE. 

Bt  Akthus  M.  Ijuu  F.ES. 

4PUte  XXX.) 

Some  j^MTS  a^  I  vroce  to  mj  vmlued  coffrK|MQd«ii^  Mkyisnhu' 
P.  LesDe,  of  die  Puis  Masevm,  asking  him  if  Dr.  R^^invml » 
tjpes  of  Aiitftimlimii  G>Ieopterm  were  in  that  MiK^Nim.  In  ri^plj^ 
he  informed  me  that  they  vere  not  there  but  in  the  Bnutsiels 
Mnaenm. 

As  it  is  imposible  to  recognise  many  of  Boudnval  s  jyecitit 
from  his  descriptioos,*  and  as  I  was  desirons  of  knowing  moff>e» 
aboat  his  Anstralian  Ciypiarkynd^ideti^  Monsienr  Iie«»ne  x^err 
kindly  promiMd  that,  when  an  opportunity  ofiered«  he  would 
examine  ^mch  of  the  types  as  remain:  and  wauki  write  to  me 
about  them. 

This  he  has  now  done,  not  only  supplying  notes  on  a  number 
of  species,  bat  also  sending  sketches  of  Crypiorkynchuf  fftAipi^if^tr^ 
C.  liikodermu4j  C.  /u/i^'mMriM,  C.  drowtedarius,  Gtmipierus  moki^ 
^raphuM  and  G.  rHicuialua. 

These  sketches  are  in  pencil,  with  explanatory  notes  in  FnHioK 
They  were  intended  to  be  working  drawings,  and  not  finished 
illustrations.  But  even  so,  it  seems  desirable  that  the  informa 
tion  which  \L  Lesne  has  brought  together  with  some  trouble 
should  be  published  for  the  information  and  guidance  of  other 
Aastralian   entomologists.       For  process   reproduction    I    hare 

*  VoTAge  de  TAstrolabe.     Entomologie,  S^  Partie  [1»5]. 
35 
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therefore  retraced  them,  and  in  place  of  the  notes  on  the  drawings 
I  have  affixed  letters.  Owing  to  lack  of  space  on  the  plate, 
sketches  of  a  portion  of  Gonipterua  notographuSy  of  Cryptorhynchua 
fuXtginosica  and  of  C.  ephippiger  could  not  be  given.  The  notes 
written  on  the  original  sketches  will  be  found  in  the  explanation 
of  the  plate;  those  contained  in  Monsieur  Lesne^s  letter  are  given 
under  my  own  notes. 

Cryptorhynchus  drombdarius,  Boisd.     (PI.  XXX.  figs.  1-2). 

This  is  (as  already  noted  in  MavSters'  Catalogue)  FrotopcUtM 
Siephenaiy  Boheman.  The  synonymy  of  several  species  of  Proto- 
pcUtts  is  somewhat  complicated,  and  will  be  dealt  with  by  me 
later  on.*  The  length  of  the  type  is  22  mm  The  original 
description  is — "Major,  niger;  thorace  granulifero  in  medio 
cristato;  elytris  striato-punctatis  basi  tuberculo  prominulo,  sutura 
elevata,  gibbosa,  humerisque  acutis." 

Cryptorhynchus  lithodbrmus,  Boisd.     (PI.  xxx.  figs.  3-4). 

The  sketches  and  notes  of  this  insect  leave  no  doubt  whatever 
in  my  mind  that  it  is  Foropterus  varicoauSj  Pascoe.  The  length 
is  given  as  11^  mm.  The  original  description  is — "  Griseus, 
tomentosus;  thorace  antice  prominulo,  subbituberculato;  elytris 
punctis  impressis,  cristulis  sparsis,  seriatis.'' 
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(iorsalisj  but  narrower,  with  the  prothorax  longer  and  the  sides 
less  rounded."  From  the  sketches  and  notes  he  supplies,  how- 
ever, I  have  no  doubt  that  it  is  only  a  slight  variety  of  dorscUis. 
The  original  description  is— ^'Subelongatus,  cinereus;  thorace 
nigro  subvariegato,  coleopteris  punctato-striatis  plaga  media, 
communi,  quadrata  nigro-fusca." 

GONIPTBRUS   RSTICULATD8,  Boisd.       (PI.  XXX.  figS.  11-14). 

I  have  previously*  expressed  the  opinion  that  this  species  was 
possibly  Boheman's  Oxyops  cancelkUa,  The  notes  and  sketches 
of  Monsieur  Lesne  leave  no  doubt  whatever  in  ray  mind  that 
such  is  the  case.  He  gives  the  length  of  the  type  as  11^  mm., 
(my  own  specimens  vary  from  11  to  12  mm.)  and  he  remarks  of 
it — "  Between  the  eyes  there  is  a  deep  impression,  in  front  of 
which  extends  a  thin  carina  to  the  anterior  third  of  the  rostrum. 
Segments  3-4  of  the  abdomen  are  equal  in  length.  The  meso- 
stemum  is  prominent  and  pointed  in  front.  The  body  is  quite 
black  above."  Oxyopa  cancellata,  or,  as  it  should  henceforth  be 
called,  0.  retictdcUa^  is  an  exceptionally  distinct  species.  The 
original  description  is — "  Niger,  thorace  rugoso,  elytris  can- 
cellatis." 

OONIPTERUS   NOTOORAPHU8,  Boisd.      (PI.  XXX.  figS.  15-16). 

I  have  not  been  enabled  to  recognise  this  species  in  my  collec- 
tion. Monsieur  Lesne's  notes  and  sketches  represent  (juite  an 
ordinary  Oi/iiipterus,  He  gives  the  length  as  8  mm.,  and  he 
remarks — "  The  under  parts  of  the  body  are  thickly  clothed  with 
grey  scales.  On  the  disc  of  the  elytra  these  scales  are  smaller 
than  on  the  sides  and  posterior  declivity;  on  each  side  of  apex 
they  form  a  small  conical  tuft.  There  is  a  subhuraeral  callus  on 
each  side.  The  mesosternum  is  not  prominent  or  pointed."  The 
original  description  is  —  **  Velutinus,  nigro-cinereus ;  elytris 
oblongo-triangularibus  amplis,  punctis  impressis  striatim  digestis  " 
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EXPLANATION  OF  PLATE  XXX. 

Figs.  1-2. — Cryptorhynchiit  dromedarius,  Boisd. 

Fig.  1. — Side  view. 

Fig.  2. — Seen  from  above. 

A.  Projecting  carina,  smooth  and  shining  at  sammit.  B.  Large  shining 
granules  covering  disc  and  sides  of  prothorax.  G.  Large  taberole,  very 
shining    at   summit.  D.   Raised    interstice.  E.    Large    punctures. 

F.  Clusters  of  brown  squamose  hairs.  G.  Sutural  swelling,  unequal  on 
the  surface  and  with  stiff  brown  hairs,  scale-like  in  front,  setiform  and  denser 
behind. 

Figs.  3-4. — Cryptorhynchus  lithodermus,  Boisd. 

Fig.  3. — Seen  from  above. 

A.  Caiina.        B.  Tubercle.        G.  Sutural  swelling.        D.  Velvetj-black 
and  slightly  raised  fascicles  situated  parallel  with  the  sides. 
Fig.  4. — Side  view. 

A.  Sutural  swelling.  B.  Fascicles  formed  of  blackish  scales  on  the 
raised  interstices. 


Figs.  5-7. — Cryptorhyncfvui  ftUiginosut,  Boisd. 

Fig.  5. — Seen  from  above. 

A.  Slightly  raised  and  costiform  interstice. 
Fig.  6.— Side  view. 
Fig.  7. — Side  view  of  head  and  prothorax. 

A.  Groove.        B.  Punctures,  each  containing  a  scale. 
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Fig.  12.— Side  vkm, 

A.  MaaortemaJ  proieetiaiL         B.  Metutemal  epiitemiim,  of  which  the 
aiUerior  superior  angk  oarnqMnds  to  the  notch  in  the  ^ytim. 
Fig.  18. — Bide  Tiew. 
Fig.  14.— i 


FigB.  1^16. — CromipUruf  tuttoffraphtu^  Boisd. 

Fig.  15. — Side  Tiew.  The  flMiks  and  under  parts  of  the  body  axe  olothed 
witii  white  miW,  which  are  dense  and  long.  The  npper  unakw 
aregrer  or  {ermginoa&. 

A.  liaxginal  stria.        B.  Lateral  taberek.        C.  lletastemal  epistemimi. 
D.  In  oonfleqiienoe  of  the  insect  being   badly  prepared,  the  abdomen  is 
slightly  displaced. 
Fig.  IC — Been  from  abore. 

A.  Ponctores  of  the  elytra  in  strong  senes  on  the  disc,  effaced  towards  the 
sides  and  posteriorly.  B.  Elytra  clothed,  especially  behind,  with  white 
scales,  modexateiy  seriate  in  arrangement  and  rather  long.  C.  Prominent 
chister  of  i 
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NOTES    AND    EXHIBITS. 


Mr.  D.  O.  Stead  exhibited  an  interesting  preparation  of  the 
fruit  of  Barringtonia  cupania^  which  he  had  recently  found 
stranded  on  Maroubra  Beach.  The  husk  was  covered  with 
barnacles  (Lepas  aiistralis  ?)  and,  judging  by  their  size,  the 
specimen  had  been  floating  about  for  a  considerable  time.  Besides 
the  barnacles,  there  was  on  one  side  of  the  husk  a  colony  of 
Bryozoa,  and  in  one  corner  a  hole  had  been  excavated  in  which 
^as  safely  ensconced  a  female  specimen  of  the  interesting  little 
"  Wanderer  Crab,"  Planes  ininutus.  In  the  same  cavity  was  a 
polychaBtous  annelid,  and  in  parts  where  the  husk  was  beginning 
to  disintegrate  were  numbers  of  a  small  brownish-black  amphipod 
of  an  undetermined  species.  Although  the  fruit  had  obviously 
been  immersed  for  some  considerable  period,  the  kernel  was 
apparently  quite  uninjured. 

Mr.  R.  T.  Baker  exhibited  a  section  of  portion  of  an  old  pump 
made  of  White  Ironbark,  Ev^calyptus  paniciUata,  Sm.,  recently 
taken  from  a  well  found  in  making  excavations  in  Elizabeth- 
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Mr.  Palmer  showed  a  stone^axe  of  a  remarkable  character,  tram 
Lawson,  bot  the  circnmstanoes  under  which  it  came  into  notice 
were  not  sach  as  to  inneclude  the  possibility  of  its  being  of  non- 
Australian  manufactare. 

Mr.  Greig  Smith  exhibited  a  series  of  thirty-fi\-e  photo- 
micrographs of  Bacteria  from  Sydney  water,  in  illustration  of  a 
paper  read  at  last  meeting. 

The  Superintendent  of  the  Botanical  Gardens,  on  behalf  of  Mr. 
Maiden,  exhibited  two  well  grown  pot-plants  in  flower,  viz., 
JSchmea  Marvm-reginKE^  Wendl.,  (X.  O.  Bromeliace»)  from  CosU 
Rica,  and  Cypripedium  hinutisnmum,  lindL,  from  Java. 

Mr.  Fletcher  invited  the  attention  of  members  to  specimens  of 
the  two  forms  of  the  common  Pittosporum  (P.  undul<Uumj  And.)  as 
usually  met  with  about  Sydney — namely,  the  form  with  rudi- 
mentary stamens  which  fruits  abundantly,  and  that  with  perfect 
stamens  and,  as  far  as  early  appearances  go,  a  satis^tory  pistil 
and  a  viscid  stigma,  but  which  sets  no  fruit.  As  the  Pittosporums 
are  just  now  coming  into  bloom,  a  request  was  made  for  evidence 
of  any  intermediate  condition,  if  still  to  be  met  with;  or  of  the 
occurrence  of  the  two  kinds  of  flowers  on  the  same  tree. 
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WEDNESDAY,  SEPTEMBER  2Gth,  1900. 


The  Ordinary  Monthly  Meeting  of  the  Society  was  held  at 
the  linnean  Hail,  Ithaca  Road,  Elizabeth  Bay,  on  Wednesday 
evening,  September  26th,  1900. 


The  Hon.  James  Norton,  LL.D.,  M,L.C.,  President,  in   the 
Chair. 


DONATIONS. 

Department  of  Agriculture,  Brisbane — Queensland  Agricultural 
Journal.  Vol.  vii.  Part  3  (Sept.,  1900).  Frcym  the  Secretary  for 
Agriculture. 

Two  Separates  (Queensland  Agric.  Journ.  Vol.  vi.,  1900).  By 
R  M.  Bailey,  F.L.S.     From  the  Author, 

Department   of  Mines  and  Agriculture,  Sydney:  Geological 
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Eleven  Separates  (Agric  Gazette  of  l^.S.W.,  Miscellaneous 
Publications.  Nos.  220,  224,  239,  260,  269,  300,  307,  308,  312, 
333,  334) ;  One  Separate  (Journ.  and  Proc.  Roy.  Soc.,  N.S.W. 
Vol.  xxxiii.).     By  F.  B.  Guthrie,  F.C.S.     From  the  Author. 

Public  library  of  New  South  Wales,  Sydney — Report  of  the 
Trustees  for  the  Year  1899.     From  the  Trustees, 

The  Surveyor,  Sydney.  Vol.  xiii.  Nos.  8-9  (Aug.-Sept.,  1 900). 
From  the  Editor. 

Australasian  Journal  of  Pharmacy,  Melbourne.  Vol.  xv.  No. 
177  (Sept.,  1900).     From  the  Editor. 

Field  Naturalists'  Club  of  Victoria — Victorian  Naturalist. 
Vol.  xvii    No.  5  (Sept.,  1900).     From  the  Club. 

University  of  Melbourne  —  Calendar  for  the  Year  1901  : 
McCoy's  Prodromus  of  the  Palaeontology  of  Victoria.  Decade  v. 
(1877).     From  the  University. 

Department  of  Mines,  South  Australia — Record  of  the  Mines 
of  S.A.  :  Report  on  the  Gold  Discovery  at  Tarcoola  (1900). 
By  H.  Y.  L.  Brown,  F.G.8.     From  the  Author. 

Department  of  Agriculture,  Perth,  W.A. — Journal.  August, 
1900.     From  the  Secretary. 

New  Zealand  Institute,  Wellington — Transactions.  Vol.  xxxii. 
(1899).     From  the  Auckland  Museum. 

British  Museum  (Nat.  Hist.),  London —Illustrations  of  the 
Botany  of  Captain  Cook's  First  Voyage  round  the  World  in  H.M.S. 
Endeavour  in  1768-71.  By  the  Right  Hon.  Sir  Joseph  Banks, 
Bart,  K.B.,  P.R.S.,  and  Dr.  Daniel  Solander,  F.R.S.  With 
Determinations  by  James  Britten,  F.L.S.  Part  i.  Australian 
Plants  (Folio,  1900).     From  tJie  Trustees. 

Cambridge  Philosophical  Society — Proceedings.  Vol.  x.  Part 
vi.  (1900).     From  the  Society. 

Geological  Society,  London  —  Quarterly  Journal.  Vol.  Ivi. 
Part  3  (No.  223  :  Aug.,  1900).     From  the  Society. 
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Linnean  Society,  London — Journal.  Zoology.  Vol.  xxviii. 
No.  179  (July,  1900).     From  the  Society. 

Manchester  Museum,  Owens  College,  Manchester — Notes  from 
the  Manchester  Museum.  No.  6  (Publication  No.  30;  1900) : 
Report  for  the  Year  1899-1900  (Publication  No.  31).  From  the 
Museum. 

Marine  Biological  Association  of  the  United  Kingdom,  Ply- 
mouth—Journal. New  Series.  Vol.  v.  T.p.,  ike.  (1897-99); 
\'ol.vi.  No.  1  (July,  1900).     From  the  Association. 

Royal  Society,  London — Proceedings.  Vol.  Ixvi.  No.  433  (Aug., 
1900):  Further  Reports  to  the  Malaria  Committee,  1900.  From 
the  Society. 

Royal  Dublin  Society,  Dublin — Economic  Proceedings.  Vol.  i. 
Part  1  (Nov.,  1899):  Scientific  Proceedings.  Vol.  ix.  (n.s.)  Part  1 
(Oct.,  1899);  Scientific  Transactions.  Series  ii.  Vol.  vii.  Parts 
2-7  (June,  1899-April,  1900);  Index  to  Scientific  Proceedings  and 
Transactions  from  1877  to  1898.     Froin  the  Society. 

Madras  Government  Museum — BuHetin.  Vol.iii.  No.  2  (1900). 
From  the  Superintendent. 

Perak  Government  Gazette.     Vol.  xiii.    Nos.  24-25  (July- Aug., 
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Washington  Academy  of  Sciences  —  Proceedings.  Vol.  ii. 
pp.  41  246  (July- August,  1900\     From  the  Academy, 

Museo  Nacional  de  Buenos  Aires — Comunicaciones.  Tomo  i. 
No.  6  (May,  1900).     From  the  Museum. 

Archiv  fiir  Naturgeschichte,  Berlin.  Ixiii.  Jahrgang.  ii.  Band. 
2  Heft.  2  Halfte  (1897):  Ixvi.  Jahrgang.  i.Band.  2  Heft (1900). 
From  the  Editor, 

Medicinisch-Naturwissenschaftliche  Gesellschaft  zu  Jena  — 
Jenaische  Zeitschrift.  xxxiii.  Band.  Heftiii.  u.  iv.  (1900).  From 
the  Society, 

Zoologischer  Anzeiger,  Leipzig.  Band  xxiii.  No.  621  (Aug., 
1900).     From  the  Editor, 

Museum  d'Histoire  Naturelle,  Paris — Bulletin.  Annee  1900. 
Nos.  2-4.  ;  Nouvelles  Archives.  4»«Serie.  Tomei.  l"-2™  Fasc. 
(1899).     From  the  Museum. 

R.UniversiUt  di  Torino— BoUettino.  Vol.  xv.  Nos.  367-376 
(Jan. -June,  1900).     From  the  University. 

College  of  Science,  University  of  Tokyo,  Japan — Journal. 
Vol.  xiii.    Part  1  (1900).     From  the  University, 
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PHOSPHORESCENT  FUNGI  IN  AUSTRALIA. 


By  D.  McAlpine. 

(Communicated  by  J.  H,  Maiden^  F,L,S,) 

(Plates  xxxi.-xxxii.) 

The  phenomenon  of  phosphorescence  or  luminosity  in  fungi  has 
long  been  known,  but  the  cause  of  it  is  still  in  dispute.  Plenty 
of  specimens  displaying  it  were  met  with  in  the  suburbs  of 
Melbourne  during  May,  and  by  calling  attention  to  the  fact 
someone  with  the  time  and  opportunity  may  be  induced  to 
investigate  the  phenomenon.  My  principal  reason,  however,  for 
dealing  with  the  subject  now  is  to  bring  forward  some  fresh 
material  which,  if  it  does  not  throw  any  new  light  upon  the 
matter,  may  at  least  remove  some  sources  of  error. 

The  following  account  of  the  phenomenon  is  given  by  Dr.  Cooke 
in  his  **  Introduction  to  the  Study  of  Fungi": — "Several  Agarics 
have  this  property,  of  which  the  largest  number,  for  any  locality, 
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ings  of  a  Naturalist,"  says  : — "  There  is  a  species  of  the  genus 
Agaricus  which  has  been  obserred  to  be  vividly  luminous.  It  ia 
very  common  in  the  Australian  woods  in  the  vicinity  of  Sydney 
about  the  localities  of  the  South  Head  Road  and  among  the 
scrubs  and  forests  on  the  approach  to  the  headlands  of  Botany 
Bay,  and  emits  a  light  sufficiently  powerful  to  enable  the  time  on 
a  watch  to  be  seen  by  it. 

*'  I  have  frequently  gathered  this  fungus,  and  on  placing  it  in 
a  dark  room  found  that  it  has  retained  the  luminous  power  for 
two  successive  nights;  the  phosphorescence  becoming  fainter  on 
the  second,  disappears  entirely  by  the  third  night.  The  whole  of 
the  plant  shines  with  a  pale,  livid  and  greenish  phosphorescent 

glow." 

The  naturalist  Drummond  has  likewise  vividly  described  the 
phenomenon  in  "Hooker's  Journal  of  Botany"  for  1842  and  1843,. 
in  letters  written  from  Swan  River,  West  Australia.  He  8a3r8 : — 
"  Two  species  of  Agaricus  grow  parasitic  on  the  stumps  of  treea 
and  possess  nothing  remarkable  in  appearance  by  day,  but  by 
night  they  emit  a  most  curious  light,  such  as  I  never  saw  described 
in  any  book.  The  first  species  in  which  I  observed  this  property 
was  about  two  inches  across  and  growing  in  clusters  on  the  stump 
of  a  Banksia  tree  near  the  jetty  at  Perth,  W.A.  When  this 
fungus  was  laid  on  a  newspaper,  it  emitted  by  night  a  phospho- 
rescent light,  enabling  us  to  read  the  words  round  it,  and  it  con- 
tinued to  do  so  for  several  nights  with  gradually  decreasing 
intensity  as  the  plant  dried  up."  The  other  species  was  remark- 
ably large,  measuring  16  inches  in  diameter,  and  weighing  about 
five  pounds.  The  specimen  was  hung  up  to  dry  in  the  sitting- 
room,  and  in  passing  through  the  apartment  in  the  dark  it  was 
found  to  glow.  "No  light,"  he  says,  "is  so  white  as  this,  at  least 
none  that  I  have  ever  seen.  The  luminous  property  continued, 
though  gradually  diminishing,  for  four  or  five  nights,  when  it 
ceased  on  the  plant  becoming  dry.  We  called  some  of  the  natives 
and  showed  them  this  fungus  when  emitting  light,  and  the  poor 
creatures  cried  out  'chinga,'  their  name  for  a  spirit,  and  seemed 
much  afraid  of  it." 
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On  another  occasion  he  saw  at  a  distance  a  tree  in  the  forest 
aglow,  and  he  imagined  that  it  must  have  been  net  in  a  blaze  by 
lightning.  ''On  making  my  way  to  it,  I  found  that  the  light 
was  produced  by  a  remarkable  Agaric  which  grew,  tier  above 
tier,  up  the  trunk  of  a  dead  Ev^calyptvA  occidentcdiay  The  species 
was  different  from  those  previously  described. 

The  descriptions  of  the  phenomenon  here  given  by  two  good 
observers  on  the  spot  will  serve  as  a  general  introduction  to  the  • 
subject. 

Fungi  poBBessing  this  property. 
The  number  of  phosphorescent  species  is  not  large,  only  about 
21  being  determined  with  certainty,  and  they  are  generally 
natives  of  warm  climates  and  belong  mostly  to  the  family  Agari- 
'Caceas,  Of  these  no  less  than  five  are  confined  to  Australia,  and 
fifteen  of  them  altogether  are  known  in  our  island  continent. 
Only  some  of  those  detected  by  Drummond  have  been  determined, 
And  a  number  probably  await  investigation. 

The  following  list  gives  the  known  species,  chiefly  according 
to  Zopt*  and  I  have  added  the  distribution  of  those  found  in 
Australia.  This  will  enable  collectors  to  seek  for  those  at  present 
unknown  or  undescribed. 
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7.  P,  lamjHMy  Berk.     Victoria,  West  Australia,  Tasmania;  on 

languid  but  not  dead  stems  of  Grevillea. 

8.  P,  nidi/ormia.  Berk.     West  Australia;  on  the  ground. 

9.  P.  noctilucens,  Lev.     Manilla;  on  tree  stems. 

10.  P.  ofearius,  Dec.     S.  and  S.E.  Europe;  among  roots  of  Olive 

trees. 

11.  P.  phospharetMf  Berk.     Tasmania;  on  roots  of  trees. 

12.  P,  promethefMf  B.  &  C.     Hong  Kong;  on  dead  wood. 

13.  Collybia  cirrhata,  Pers.     Germany,  Britain. 

14.  C.  langipesj  Bull.     Germany,  Britain,  Victoria,  Queensland. 

15.  C,  tuherosa^  Bull.     Germany,  Britain,  Queensland. 

1 6.  Fomes  annosus,  Fr.     Europe,  America,  Queensland. 

17.  Pclyporus  grammocephahia^  var.  emerici,      Queensland,   on 

trunks;  New  Guinea. 

18.  P,  8ulphureu8y  Fr.     Europe,  Asia,  Africa,  America,  Queens- 

land, Tasmania. 

19.  Corticium  coertUeum,  Fr.     New  South  Wales,  Queensland, 

Britain;  said  to  be  phosphorescent. 

20.  Xylaria  hypoxyhuy  Grev.     Europe,  Australia;  common. 

21.  X.  polymorpha,  Grev.     Europe,  Australia;  common. 

In  the  Honey  Agaric  (A,  mdlea)  and  the  species  of  Xylaria  it 
is  only  the  mycelial  threads  which  are  phosphorescent,  and  the 
brilliant  luminous  appearance  often  seen  in  mines  is  due  to  the 
so-called  rhizomorphs  of  the  same  or  similar  fungi.  It  is  curious 
to  note  that  the  fructification  which  arises  from  these  mycelial 
threads  and  is  the  perfectly  developed  form  should  not  exhibit 
luminosity. 

Tulasne,*  writing  in  1848,  remarks  that  four  species  only  of 
luminous  Agarics  appear  at  present  to  be  known,  viz.,  Pleurotus 
gardneriy  H,  igneus^  P.  olearius,  and  P.  fioctilticeyis^  Lev.,  whereas 
at  least  twenty-one  are  now  known  and  probably  several  are 
unrecorded  for  Australia. 


*  **  Bur  la  Phosphorescenoe  des  Champignons."    Ann.  Sci.  Nat.  ix.  p.  888 

(1848). 
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In  the  original  descriptions  of  the  Australian  species  notes  are 
often  given  as  to  the  nature  of  the  luminosity,  since  this  could 
only  be  observed  in  the  fresh  state.  A  few  of  these  remarks  are 
here  reproduced. 

Pleurotus  candeacens — "Its  luminosity  is  of  a  silvery  shine  and 
very  apparent;  it  is  partially  restored  to  it  when  moistened 
again  "  (Mueller). 

Pleurotus  gardneri — **  The  whole  plant  gives  out  at  night  a 
bright  phosphorescent  light,  somewhat  similar  to  that  emitted  by 
the  larger  fire-flies,  having  a  pale  greenish  hue.  From  this 
circumstance  and  from  growing  on  a  palm,  it  is  called  by  the 
inhabitants  *Flor  de  Coco  '"  (Gardner). 

P/eurotus  illuminana—^**  We  have  now  before  us  a  luminous 
mushroom,  by  which  in  a  dark  room  last  night  we  were  able  to 
read  distinctly  the  headlines  of  several  newspapers "  (Collector 
to  Mueller). 

Pleurotus  phosphoreu^ --This  species  was  so  phosphorescent 
that  Mr.  Gunn,  who  discovered  it  in  Tasmania,  was  able  to  read 
by  its  light,  and  it  remained  luminous  six  days  or  more. 

While  the  observations  regarding  the  nature  of  the  light  and 
the  general  effect  produced  are  valuable,  still  there  are  various 
points  requiring  minute  inspection  on  which  even  good  observers 
were  in  error.     Thus  De  CandoUe,  who  first  made  known  the 
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They  certainly  occur  on  the  trunks  of  living  trees,  although  the 
bark  of  the  particular  portion  to  which  they  are  attached  is  dead, 
but  that  is  probably  due  to  the  destructive  action  of  the  mycelium 
of  the  fungus. 

Observations  on  Plenrotiis  candescens,  F.vJI.  ft  Berk. 

Specimens  of  this  fungus  are  very  common  during  April  and 
May  in  the  neighbourhood  of  Melbourne,  and  a  few  observations 
were  made  on  the  phenomenon  of  phosphorescence  this  year. 

Specimens  were  detached  from  a  Tea-tree  trunk  on  the  after- 
noon of  6th  April  and  retained  their  phosphorescence  for  at  least 
a  week. 

The  luminosity  was  confined  to  the  gills,  with  the  exception  of 
the  downy  material  (mycelium)  at  the  base  of  the  stem,  from 
which,  however,  it  disappeared  in  about  two  days.  Portions  of 
the  cuticle  were  removed  from  the  pileus,  also  the  white  flesh,  but 
there  was  not  the  slightest  trace  of  phosphorescence.  The  white 
spores  were  shed  in  great  abundance,  but  they  showed  no  signs 
of  luminosity. 

The  phenomenon  was  exhibited  during  the  day  as  well  as  at 
night,  for  when  specimens  were  taken  into  a  dark  cellar  they 
shone  equally  well. 

The  effect  of  moisture  was  also  tested  by  immersing  a  piece  of 
the  gills  in  water.  After  immersion  for  an  hour  and  a  half,  no 
perceptible  effect  on  the  luminosity  was  observed  except,  perhaps, 
it  was  just  a  shade  duller. 

The  light  emitted  was  a  whitish  glimmer  with  a  faint  sugges- 
tion of  blue,  but  the  phosphorescent  light  is  not  the  same  in  all 
species  of  fungi.  In  some  species  it  is  more  bluish,  in  others 
more  greenish  or  greenish-yellow,  and  in  a  third  more  of  the 
white  light.  The  gills  gave  a  decided  acid  reaction  when  fresh 
and  in  the  full  glow  of  luminosity. 

In  order  to  test  the  effect  of  the  luminous  glow  on  the  photo, 
graphic  plate,  Mr.  A.  J.  Campbell,  F.Ii.S.,  kindly  tried  a  speci- 
men. He  exposed  an  ordinary  photographic  plate  for  an  hour  above 
36 
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one  of  the  laminous  fungi,  measuring  about  4  or  5  inches  in 
diameter.  The  result  was  that  the  plate  was  distinctly  "fogged" 
from  the  action  of  the  light  and  was  not  so  affected  when  exposed 
without  the  fungus.  The  plate  was  masked  with  a  leaf  design, 
leaving  the  centre  part  exposed. 

In  some  of  the  luminous  bacteria  the  blue  and  violet  rays  of 
the  spectrum  predominate,  and  they  have  consequently  been  pho- 
tographed by  their  own  light.  B.  Fischer  has  also  demonstrated 
that  the  light  from  streak  cultures  of  these  microbes  is  sufficiently 
strong  to  illuminate  and  photograph  adjacent  objects,  such  as  a 
watch.* 

Supposed  cause  of  the  phenomenon. 

As  a  consequence  of  respiration  or  the  combustion  of  carbon 
compounds,  heat  is  liberated  in  all  living  plants,  but  the  develop- 
ment of  light  only  rarely  takes  place.  As  we  have  seen,  only  a 
few  fungi  become  luminous,  and  it  is  found  that  as  the  respiration 
becomes  feebler  the  light  decreases  in  intensity  and  ceases 
entirely  at  death. 

The  production  of  light  is  also  usually  confined  to  certain 
portions  of  the  organism,  and  may  occur  either  in  the  vegetative 
portions  or  the  fructification.     In  ArmillariameUeaf  for  instance. 
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As  far  as  has  been  determined,  the  conditions  which  influence 
the  production  of  light  are  the  following : — 

1.  It  is  only  in  the  living  organism  that  the  phenomenon 
occurs,  and  the  greater  the  vital  activity  the  more  marked  is  the 
phosphorescence.  Brefeld*  observed  in  the  mycelial  strands  of 
A,  mellea  that  only  the  youngest  and  softest  portions  were  phos- 
phorescent, while  the  older  brown  and  hard  strands  were  no 
longer  capable  of  it. 

2.  Oxygen  is  necessary,  for  as  soon  as  it  is  withdrawn  the 
luminosity  ceases,  but  it  reappears  when  the  air  is  restored.  In 
pure  oxygen  the  light  does  not  become  more  intensive. 

3.  Phosphorescence  is  also  dependent  on  the  temperature. 
There  is  a  minimum  below  which  the  light  immediately  ceases, 
and  a  maximum  of  luminosity  beyond  which  temperature  the 
light  decreases  until  the  heat  is  sufficient  to  kill  the  fungus,  and 
then  the  luminosity  is  gone  for  ever.  It  appears  that  the  mini- 
mum, the  optimum  and  the  maximum  may  vary  in  the  same 
fungus  according  to  its  vital  activity. 

4.  As  regards  moisture,  the  luminosity  does  not  appear  to  be 
affected  by  wet  or  dry  weather.  I  immersed  a  small  portion  of 
the  gills  of  P,  candeacena  in  water  for  an  hour  and  a  half,  and  the 
light  was  practically  the  same  at  the  end  of  that  time. 

Phosphorescence  has  been  proved  to  be  due  to  minute  organ- 
isms— the  photogenic  bacteria^in  the  case  of  sea  fish  and  animal 
flesh,  but  although  bacteria  are  present  on  the  gills  of  this  fungus 
they  have  nothing  to  do  with  the  phosphorescence.  It  will  be 
noted  that  the  luminous  bacteria  occur  on  flesh  and  the  carcases 
of  fish  and  are  living  organisms,  just  as  the  fungi  are  only 
phosphorescent  while  alive.  It  was  concluded  by  Fabref  that 
phosphorescence  is  the  result  of  the  respiratory  activity  of  the 
fungus,  but  that  would  hardly  account  for  the  phenomenon  being 
restricted  to  certain  parts  nor  for  its  being  confined  to  so  few 
forms  of  fungi.  Even  if  due  to  a  temporary  increase  of  oxidation 
the  exciting  cause  of  such  increase  would  require  explanation. 

*  Schimmelpilse  iii.,  p.  171. 
t  Ann.  Sci.  Nat.     Series  iv.    Vol.  4  (1858). 
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It  is  a  debated  question  whether  the  light  proceeds  from  within 
the  organism  or  from  excreted  luminous  metabolic  products. 
The  researches  of  Radziscewski*  seem  to  afford  a  reasonable  and 
simple  explanation  of  the  luminosity,  and  they  support  the  latter 
view.  He  found  that  certain  organic  substances  such  as  the 
aldehydes  and  aldehyde-ammonia  derivatives,  as  well  as  fatty  oils, 
have  the  faculty  of  becoming  luminous  in  alkaline  solutions  when 
oxygen  is  present.  Such  compounds  (e  g,,  fatty  oils)  are  known 
in  the  phosphorescent  fungi,  and  if  they  are  united  in  an  alkaline 
solution  with  the  oxygen  obtained  in  respiration,  the  cause  of 
the  luminosity  might  thus  be  explained.  Oxidation  products  or 
acids  are  formed  from  the  luminous  materials  by  the  vital  activity 
of  the  organism  and  the  luminous  organs  in  P,  candescens,  viz., 
the  gills,  were  decidedly  acid.  The  metabolic  products  are  known 
as  pho8phore8cent8y  and,  uniting  with  oxygen,  they  evolve  light 
outside  the  organism. 

Luminosity  is  a  better  term  for  the  phenomenon  than  phos- 
phorescence, since  it  is  not  of  the  same  nature  as  true  phosphor- 
escence. The  luminous  fungi  glow  without  previous  exposure  to 
the  sun,  and  the  property  cannot  be  excited  by  mere  heat,  as  in 
the  case  of  certain  mineral  substances  such  as  phosphorite. 
Further,  it  is  not  due  to  the  formation  of  some  readily  oxidizable 
CfunpuuiKl  iif  plmnpliftrus  such  as  |ihaspbn retted  hytli'ogen  in  the 
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to  snicie  iht  nocitaisal  ■M>cb&.  «>  tbc  JoBnifeosfr  ligfai  <)<  ibew 
fimci  win  ridde  tiie  fi»  jumi  l^iet^  m  Lbe  didk  dzrwi  iKt^  iLt 

inswi*  w£D  t»e  vctrMVd  just  ai^  \ht  daj-V.-Tiar  laHwa*  art  rid^cid 
hw  tike  uix^i  ouicnm  and  i^  jKoeoraxukc  ^nm  cf  -cfliiHr  sKoiibcr^ 
of  tlctt  larfV'  £uDi}T. 


Caei^nVjKu  iib'rjnea.viii.  wi*th  vurciCiz  «nietL  jittof^ciie^^^KffB.'L 
Pijr«»  vp  Uf  ^  JiMLi»*s^  ^crrjwu  flfsiiLx.  ««c#t.  fOB-tH^mdaiaSi^  as  fmi 
cicaiTex  askd  itoriacciial.  iLta  \««.cidijx  jaitiflPBd.  o-inidiifc.";«e.  rwa^- 
aJhr  -oQKKaT«-  UBD?a.iii  ^jt  vjcterdzDe*  a-vyr*.  £ilaibr:i&k.  ni:ii*n-  *Tai*. 

dttk-je  naj  bwyjaxif-  itejjaj-k.r.4>:.  ^.vtzL  ^'jtl.  K^iiri  ui::  utai£fnMt2 
Kp»aj^  from  iJ4»  iiita**?^  jutit.  trsi-  ^^ogatLT  a**;iHudnt£^  iihiitriiu  tr 
«x««ttrit.  -^iixi*  Vj  T«Ik>»i»iL,  dcnrrij  as  narHtv. 

Gin*  ^etcBJTHirt-  mvattnAeJj   tTr-'y»-'a»id.  "triiad,  viia*--   vTiir    a 

B«a.c3iianik.  Tiotcria:  'jl  Tnaik*  of  Taa-Tirw-  iir  :il  uIh-  rr:»uiit 

T^f«rt  >  a  'j'.aHQa«rfe.*ju^  uuchlli  jf  t-AjriasiuL  n.  uiii*-  tgittjae**- 
ILt  oou'.nzr  max  Tarr  lr:iii  T*5!jym-i*iL  i^  ie{»viiiHL  ir  f^ifiL  s»e 
^Oitminr  jM^^myte  jx  ♦C'tiVtiiiitrzM'  -.if  lib*'  *;ua»t  «x»-..     3x  Liif-  «Hif -hwu* 

▼injt  Tii*-  jC«i  maj  •/•-  y,Ai*Jii*ru*-  ir  r:icud  ana  «iurtni>T  miLTtx. 

Frun.  y  y^  11:  mar  wjirrur  f-*'-.»ii  a  'r.imiujL  :ia*«*^  wic  Hiimadixic 
<«r;  ii-jri8'ji.*»*il7  aors  '.rt-WiiMjctix  *«i*'.i  '.*ui*Br.  1^1*7*  nju«»  ^mrr  ia. 
i£ia^.  '^9i^i»itukil7'  vriMi  v.mt*-  .<!  *uii*til  itai »:  a  diihiiiHfcH?  iif  (-  juxmcsa 
TV7  art  i-,juiiO  UL  MW:  Villi:*  ji  -'^inx  iwief..  aJiiiicmri  uHUkln- 
liie  pHna'Tiaar  t^iu;  Iryii  i^iaut  "utunr  4^rzur  1*  a*iaa.  tun  liim  if 
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DiiUMia'»N[>,  J. —  Hook.  Lond.  Journ.  Bot,  i*,  p.  'illi  1 1-^12). 
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ON  SOME  NEW  SPECIES  OF  CXXJCID^  FROM  AUS- 
TRALIA, COLLECTED  BY  W.  W.  FROGGATT,  F.La 

Bt  E.  Ebvut  Oekbv,  F.KS.,  GovKRVMBirr  Ebtomolooist, 

Cktlov. 

(Communieaied  by  W.  W.  FroggaU,  F.L.S,) 

(Plate  xxxiiL). 

Rhizococcus  tiridib,  sp.nov. 

living  insect  green  (Froggatt).  Dried  examples  and  those 
preserved  in  alcohol  dark  purplish-brown.  Strongly  convex  above, 
wi th  deep  transverse  corrogations.  Under  side  somewhat  concave, 
the  margins  clasping  the  twig  upon  which  the  insect  rests. 
Oblong-oval  to  broadly  oval  according  to  age.  Divisions  of 
abdominal  segments  strongly  marked,  the  margins  of  the  four 
terminal  s^ments  produced  into  rounded  lobes:  the  anal  lobes 
small,  but  strongly  chitinous  and  darker  coloured  (fig.  1). 
Antenn»  with  six  joints  only,  the  6th  longer  than  the  preceding 
two  together  (fig.  2).  Antennal  formula  6,  (1,  3),  2,  (4,  5).  Le^ 
well  developed;  normal.  Tarsus  nearly  as  long  as  tibia;  the  two 
together  about  equal  to  femur  and  trochanter  combined.  Digitulee 
fine  hairs.  Spiracles  rather  small  and  inconspicuous.  Anal  ring 
with  six  hairs.  Derm  with  minute  circular  trilocular  pores(fig.  la) 
and  scattered  longish  sharply-pointed  spines  on  both  dorsal  and 
ventral  sur&uses,  larger  and  more  crowded  on  margins  of  terminal 
four  or  five  segments.  Caudal  setc  (on  anal  lobes)  comparatively 
short,  only  three  or  four  times  the  length  of  adjacent  spines. 
Total  length  2*50  mm.;  breadth  2*0  mm. 
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Young  larva  (viewed  as  embryo  within  body  of  female),  oblong - 
oval,  tapering  behind.  AntennsB  6-jointed,  6th  longest.  Dorsum 
with  series  of  longish  blunt  spines. 

^a6.— Mittagong,  N.S.W.,  (Froggatt  Coll.  No.  318);  on  young 
twigs  and  leaf-stalks  of  Acacia  decurrena, 

Sabfkinily  ASTEROLECAimHiE. 
^        Antbcbrococcus,  gen.nov. 

Adult  female  not  forming  a  complete  test  separable  from  the 
insect;  but  with  body  closely  covered  with  adherent  waxy  matter. 
Antennae  and  legs  atrophied,  the  latter  consisting  merely  of  a 
tubercle  surmounted  by  a  claw.  Anal  lobes  prominent,  each 
bearing  a  long  seta;  and  between  them  a  chitinous  dorsal  pro- 
longation as  in  CerococctLs  and  Ollijia.  Derm  with  figure-of-8- 
shaped  pores. 

Male  puparium  as  in  Cerococcus. 

Adult  male  not  known. 

Antbcbrococcus  punctifbrus,  sp.nov. 

Dried  examples  of  the  adult  female  (fig.  3)  are  irregularly 
broadly  oval,  abruptly  narrowed  behind :  dorso-ventrally  depressed: 
with  a  median  longitudinal  rounded  ridge  on  thorax,  on  each  side 
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After  maceration  the  insect  is  seen  to  be  pyriform  (fig.  5) :  the 
thoracic  parts  broadly  oval :  the  abdomen  abruptly  narrowed  and 
constricted  near  its  base,  terminating  in  a  pair  of  prominent 
conical  anal  lobes  (fig.  9).  Mouth-parts  large:  men tum  dimerous. 
Antennae  rudimentary;  divisions  confused  and  impossible  to  define: 
truncate,  with  a  few  stout  hairs  at  apex  (fig.  6).  Legs  6,  atrophied ; 
each  consisting  of  a  stout  claw  on  a  rounded  chitinous  tubercle 
(fig.  7).  Stigmata  large  and  conspicuous.  Anal  ring  with  eight 
stout  flattened  hairs,  finally  tapering  towards  the  extremity. 
There  are  also  some  hair-like  spines  arising  from  the  walls  of  the 
anal  tube.  Anal  lobes  (fig.  9)  prominent:  a  well  defined  strongly 
chitinous  patch  on  the  inner  edges:  each  bearing  at  extremity  a 
long  stout  seta  besides  several  stout  curved  spines.  Dorsad  of 
the  lobes  is  a  triangular  chitinous  extension  of  the  body,  the  free 
extremity  rounded  and  projecting  between  the  lobes,  its  base 
continued  in  a  chitinous  transverse  band  which  curves  inwards 
and  partly  encircles  the  anal  ring.  Derm  closely  set  with  8- 
shaped  pores  of  two  sizes  (6gs.  8a  and  Sc).  The  larger  pores  are 
grouped  at  definite  spots  on  the  dorsum  and  give  rise  to  the  tufts 
of  glassy  filaments  seen  on  the  living  insect.  Viewed  in  profile, 
at  the  edge  of  the  body,  they  are  seen  to  be  sunk  in  shallow 
cylindrical  pits.  The  smaller  8-shaped  pores  are  scattered  over 
the  whole  surface  of  the  body  and  presumably  secrete  the  waxy 
matter  that  closely  invests  the  insect.  At  each  of  the  stigmatic 
areas,  inside  the  group  of  large  pores,  is  a  band  of  small  circular 
pores,  with  minute  compound  orifices  (fig.  Sd)  extending  over  both 
dorsal  and  ventral  surfaces.  There  are  other  small  circular  pores, 
with  larger  simple  orifices  (fig.  8«),  scattered  irregularly  over  the 
surface.  And  on  a  level  with  the  point  where  the  abdomen  is 
constricted,  are  two  pairs  of  circular  bodies  (fig.  8/),  the  function 
of  which  is  obscure.  They  appear  to  be  seated  just  below  the 
derm  of  the  dorsal  surface.  They  are  chitinous,  funnel-shaped, 
with  the  base  multiperforate  like  a  sieve.  They  are  possibly 
homologous  with  the  multilocular  glands  of  CerococctM.  Length 
1*25  to  1*50  mm.;  breadth  (across  thorax)  1  mm. 

Male  puparium  whitish  or  very  pale  fulvous :  thinly  coated  with 
granular  wax,  as  in  the  adult  female.     Thoracic  area  with  two 
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deep  longitudinal  furrows.     Posterior  extremity  with  a  large 
circular  valve  (see  fig.  4)  placed  horizontally.     Length  1  *25  mm. 
Hab.—Ba,th\mt,  N.S.W.,  (Froggatt  Coll.  No.  317);  on  PUUh 
sporum  eugenioides. 


DESCRIPTION  OF  PLATE  XXXin. 
Figs.  I'^^Rhizococcus  viridis. 

Fig.  1. — ^Abdominal  extremity  of  ftdalt  female :  dorsal  view. 
Fig.  2. — Antemia  of  adcdt  female. 

Figs.  8-9 — Antecerococcus  punctiferus. 

Fig.  8. — ^Adult  female,  with  waxy  covering :  dorsal  view. 

Fig.  4. — Paparitun  of  adult  male. 

Fig.  5. — Adult  female,  after  maceration :  ventral  view. 

Fig.  6.~Antenna  of  adult  female. 

Fig.  7.— Foot  of  adult  female. 

Fig.  8. — Pores  from  derm  of  adult  female.        a.  Larger  S-shaped  pores. 

b.  Larger  8-shaped  pores,  in  profile.         c.  Smaller  8-shaped 

pores.  d.     Small    ciroulftr    poreSf    from    stigmatic    area. 

e.    Small  circiilftr  pores,   with  simplB  orifices.    /.    SleTe-likd 

bodieBf  from  b&B«  of  abdomen. 
Fig.  9* — Abdominal  emtremit^  of  aduit  femob :  dorsal  view. 
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AUSTEAUAN  LAND  PLANARIANS:  DESCRIPTIONS 
OF  NEW  SPECIES  AND  NOTES  ON  COLLECTING 
AND  PRESKRVING. 

No.  2. 

Bt  Thob.  Stkil,  F  L.S.,  F.C.S. 

(Plate  xxxiY.) 

Past  L — Descsiftioks  of  kkw  spicibs,  ^irc. 

Sino8  the  publication  of  ray  previous  pt^r  on  Australian  Land 
Planarians  (n,  p.  104)*  I  have  obtained  several  interesting  nn- 
described  species,  descriptions  of  which,  with  other  notes,  are 
contained  in  this  paper. 

For  specimens  of  the  following  species  from  Western  Australia 
I  am  indebted  to  Mr.  Chas.  G.  Hamilton,  who  collected  and  sent 
them  to  me  preserved  in  spirit.  They  are  of  particular  interest 
as  being  the  first  recorded  land  planarians  from  that  part  of 
Australia,  and  from  the  fact  of  two  of  the  species  being  found 
H\ing  in  a  dry  sandy  dintrict  which  would  be  considered  extremely 
unfavourable  for  such  creatures. 

In  describing  these  land  planarians  I  have  thought  it  best  to 
adhere  to  the  old  generic  classification  in  the  meantime,  though 
Prof,  von  Graff,  in  his  recently  published  great  monograph  of  the 
group,  (is)  has  proposed  the  new  genus  ArtiopoMihia  for  a  number 
of  species  which  have  hitherto  been  included  in  the  genua 
Geopiaiui, 

Some  points  in  Graff's  arrangement  of  these  may  require 
modification,  through,  amongst  other  reasons,  his  not  ha\ing  had  an 
opportunity  of  examining  specimens  of  some  of  the  species.     At 


*The  nombers  in  bnckeU  refer  to  the  BibUogimphj  at  the  end  ci  the  paper. 
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a  future  date  I  propose  to  deal  with  all  the  described  Australian 
forms  in  detail,  so  as  to,  as  far  as  possible,  bring  into  accord  the 
work  of  different  observers. 

The  type  specimens  of  all  the  species  described  in  this  paper 
are  deposited  in  the  Australian  Museum,  Sydney. 

Gboplana  fuscodorsalis,  n.sp. 
(PL  xxxiv.,  fig.  1.) 

Ground  colour  of  dorsal  surface  uniform  dark  grey,  with  a 
narrow  median  line  of  pale  grey.  Anterior  tip  brown.  Ventral 
surface  uniform  rich  cream  colour.  Eyes  numerous,  single  row 
round  anterior  tip,  then  very  thickly  grouped  in  about  seven 
horizontal  rows  extending  for  at  least  8  to  9  mm.  backwards. 
Length  of  spirit  specimens  50  mm.  by  4  mm.  at  widest  part. 

The  peripharyngeal  opening  27  mm.  from  anterior  tip;  genital 
opening  not  clearly  distinguishable. 

Hah, — Near  Perth,  Western  Australia;  under  chips,  &c.  (Mr. 
Ohas.  G.  Hamilton). 

The  above  are  the  colours  as  noted  from  the  living  specimens 
by  Mr.  Hamilton.     In  spirit  they  remain  apparently  unaltered. 

In  general  shape  this  planarian  belongs  to  the  group  of  which 
G,  quinquelinecUaf  Fletch.  &  Hamil.,  may  be  taken  as  represen- 
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Gboplana  mblanochroa,  n.sp. 
(PL  xxxiv.,  fig.  3.) 

Specimen  in  spirit.  Dorsal  surface  uniform  black.  Ventral 
surface  black  at  margins,  with  a  pale  central  band  of  about  one- 
third  of  the  total  width.  The  whole  ventral  surface  has  a  purple 
tinge. 

Eyes  quite  invisible  until  a  specimen  was  cut  in  sections,  when 
they  were  found  to  extend  in  a  single  row  round  anterior  tip  and 
right  down  the  sides  in  a  sparse  row  without  side  grouping,  but 
with  an  occasional  straggler  out  of  the  line. 

Length  16  mm.  by  IJ  mm.  in  width.  Peripharyngeal  aperture 
9  mm.  from  anterior  tip,  with  genital  opening  1 2 J  mm.,  or  just 
midway  between  peripharyngeal  aperture  and  posterior  end. 

Hah, — Armadale,  Darling  Ranges,  Western  Australia;  in 
ightly  timbered  country,  in  sheltered  gullies,  under  pieces  of 
ironstone  (Mr.  C.  G.  Hamilton). 

This  curious  little  planarian  bears  some  resemblance  to  G, 
iUrata,  mihi,  (n,  p.  105)  but  is  readily  distinguished  by  the 
absence  of  the  black  ventro-median  line,  and  by  the  greater  width 
of  the  black  marginal  bands  on  same  surface. 

Gboplana  graminicola,  n.sp. 


what  vidd|j  apait.  Xo  ade  gitwiyung  Lo^^  wiuB  crairBiie 
13  to  1^  am.  %  les  dum  1  am  m  widi^ 

In  a  ipm  pVBKfxed  speamai  wlacii  if  1^  msL  xd  '^it'^^  libr 
peripfaaiTxigeiJ  analme  is  d  budcl  fron  ilie  joiiicsrkr  «nd  mod  tbt 
gcnilAl  opming  12|  am. 

J7«(. — P«4ienbai&.  Bev  Sfdoej:  oomiDaD  is  sj  cardflii  irrau: 
aaoDgsi  gn»&-  I  foc  tliis  elegBsi  litilfr  jtlfcTtTiwi  ioeidixtf  «■) 
dead  ilagi  viiicii  I  iiad  cMnaJ]  j  kft  under  a  daanj*  sack  Irxnc  cm 
graM  is  tlie  f^iade  ol  mj  honat^  Bj  kaefonc  up  tiiif  mcoe  of 
tr^ypiiig  tboB  I  flocured  ^fecimenft  dnrxxtr  tbe  £TBa3«r  pan  cjf  tix* 
vear,  bm  ther  are  ibosi  aiflmiaait  in  tht  ssbudst  loanuifc.  I^iriiur 
October  and  SoveuMT^  1  f^^Sf.  oo  a  tox  limitedl  artm  cf  |!Knmd. 
some  fire  or  six  Mfoare  Tard«.  I  capmrod  imdf?  «ackf  cniar  l!'>C* 
indi'odiiala. 

I  haTe  IK0L  met  with  tid"-  speeaes  anx-wbcsre  cQ^it.  nai  iL  ai>  i» 
ccrtaixilT  tlie  caae  in  mj  sarden.  ii  bnrr&wf  amuzuTfa  liic-  rwm^  <£ 
gFUft,  ii  uiigbt  readiij  ut  oTerJookMl  It  mar  poABTrcr  m-  az. 
introdnoed  form,  xhvaeh  I  have  £aii«d  t'(>  find  a  dmcripcixiL  of  it 
in  Pro£  tod  *JrmE'h  mosKierapb  befor^-BieittkaiMi.  Tn^  ?mcii» 
whidx  afifwari  to  oanie  nearest  to  it  if*  GwMnn  ammiti^^  OtrtdL 
from  Xortb  Oielin,  but  dillm  in  bexn^  ae^era.  tinif^  iarcf?  «ii£ 
in  harinf  a  ■harplr  define^J  dorao-modial  band. 

6«]p<«M  UopmmM.    ??!«•:    '11.   p.    Ill,   PI.    ^..    fic     «        nm. 

/tsncria  eUf^ms.  Darvin.  'i.  p  ^44  y.  non  ^eofMina  MMmi. 

Darvin,  Mulkr  and  Se^ahxe,  'i,  p.  2J««:    notn    ^.  «'-«i*a 

Darvin.  Graft  /u,  p.  52^ .. 

Wben  I  C&ve  the  name  ^'.  <Ze^fa#  to  a  land  planariar  frviR 

Qaaenalaiid.  I  va«  unaware  that  it  was  preoccnpied  hr  I^arwn: 

for  a  tpeciet  from  Kio  de  Jao«riro.  and  barinc  since  aMvrtainec 

the  fact,  I  now  denre  to  r^Hume  the  species  a»  above. 

GiorLASa  <|rxs^r£uycATa.  Fietch.  t  Hamil.,  Tar.nov 

Tbe  tjpieal  O.  qmit^jwdimmU  (PI.  xxxiv.,  fig.  7-  ba»  the 
linea   Tarjini^  greatlj  is  different   indiWdaai*   in   intanaitT  <4 
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Brittlebank  (s,  p.  48)  records  instances  in  which  he  observed 
land  planarians  in  Victoria,  feeding  on,  in  one  case,  a  wood-louse, 
and  in  the  other  the  larva  of  a  beetle.  Dendy  also  found  a 
Geoplana  in  the  act  of  preying  on  a  beetle,  (e,  p.  132;  7,  p.  68;  and 
9,  p.  116). 

Spencer  (15,  p.  86)  speaks  of  the  voracity  of  land  planarians 
in  general,  and  of  (r.  Spenceriy  Dendy,  in  particular,  he  having 
seen  this  species  catch  and  suck  the  inside  out  of  a  beetle. 

Quite  recently  ScharfF  (13,  p.  33),  in  describing  a  new  European 
Rhynchodemua  of  extremely  large  size,  mentions  the  fact  of  his 
finding  it  feeding  upon  a  snail.  A  remarkable  feature  about  this 
species  as  figured  is  the  unusually  far  forward  position  of  the 
apertures. 

For  some  years  past  I  have  myself  had  numerous  opportunities 
of  studying  land  planarians  in  a  state  of  nature  and  in  captivity, 
and  I  have  on  very  frequent  occasions  seen  them  feeding  on 
insects  of  various  kinds,  earthworms,  slugs,  Ptripatvs,  iSrc,  and 
one  species  on  another;  but  I  have  never  seen  one  attempt  to  eat 
vegetable  matter  of  any  kind,  either  fresh  or  decayed.  The 
suctorial  oral  tube,  while  eminently  well  adapted  for  imbibing 
the  juices  and  soft  tissues  of  insects,  kc,  is  not  at  all  suited  for 
the  ingestion  of  vegetable  fibre  or  decayed  wood,  and  T  think 
that  there  can  be  no  doubt  that  Moseley's  explanation  of  Darwin's 
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In  those  land  planarians  possessing  more  than  two  eyes,  these 
organs  are  usually  very  numerous,  amounting  in  some  cases  to 
several  hundred.  They  consist  of  minute  black  dots,  only 
occasionally  sufficiently  large  to  be  visible  to  the  naked  eye, 
extending  in  a  single  row  round  the  edge  of  the  anterior  tip 
usually  expanding  into  a  more  or  less  crowded  group  on  each 
side  just  behind  the  tip,  and  then  thinning  out  again  to  a  single 
row  on  either  side  which  may  extend  right  down  to  the  posterior 
end.  In  some  species  there  is  little  or  no  side  grouping,  the  eyes 
being  arranged  in  a  single  row  extending  backwards  to  a  variable 
distance.  Those  planarians  possessing  two  eyes  only  (Rhynchode- 
mu8,  <kc.),  have  them  situated  one  on  each  side,  just  behind  the 
anterior  tip.  The  eyes  appear  to  be  merely  sense  organs  serving 
to  distinguish  light  from  darkness,  thereby  enabling  the  animal 
to  avoid  the  light  when  it  so  desires.  I  do  not  believe  that  the 
eyes  possess  any  degree  of  true  vision  in  the  sense  of  enabling  the 
planarians  to  distinguish  objects. 

As  pointed  out  by  Dendy  (lo,  p.  42)  the  eyes  may  be  well  dis- 
played by  crushing  the  anterior  tip  of  a  living  specimen  between 
a  glass  slip  and  coverglass,  and  examining  under  the  microscope. 
Small  or  young  individuals  may  also  be  prepared  by  soaking  in 
oil  of  cloves,  after  previous  preparation  in  strong  spirit,  when 
they  become  translucent,  and  when  mounted  in  Canada  balsam 
show  the  eyes  to  great  advantage,  besides  giving  an  excellent 
view  of  the  alimentary  canal  and  some  other  interesting  details 
of  structure. 

When  moving  about  they  hold  up  the  anterior  end,  curving 
the  sides  downwards  so  that  a  cross-section  would  have  the  out- 
line of  a  horseshoe,  and  delicately  sweep  the  tip  about,  gently 
touching  any  objects  that  may  be  in  the  way.  If  a  small  article 
dipped  in  weak  spirit,  or  the  finger  be  held  near  the  tip,  they 
become  aware  of  its  presence  without  coming  in  contact  with  it, 
and  quickly  turn  away  so  as  to  avoid  it.  Doubtless  the  ciliated 
pits  situated  in  a  row  beneath  the  eyes  at  this  part,  serve,  as 
suggested  by  different  observers  (a,  p.  145;  8,  p.  44),  as  olfactory 
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organs.  By  their  aid  the  worm  probably  becomes  aware  of  the 
presence  of  objects  to  be  avoided  and  also  of  its  prey. 

Though  land  planarians  are  properly  nocturnal  in  their  habits, 
some  species  are  by  no  means  adverse  to  moving  about  in  day- 
light during  dull,  moist  weather.  I  have  specially  noted  this 
habit  in  the  case  of  Geoplana  cctrulea,  Moseley,  which  I  have 
found  at  Went  worth  Falls  and  elsewhere  actively  crawling  along 
by  day.  My  brother,  Mr.  John  S.  Steel,  has  noticed  the  same 
fact  about  this  species  at  Mount  Bauple  in  Queensland.  Dendy 
has  recorded  the  occurrence  of  the  same  habit  in  other  species, 
notably  G.  Sugdeni,  Dendy. 

The  tenacious  slime  which  is  so  freely  secreted  all  over  the 
body  surface  is  no  doubt  of  service  as  a  protection  from  possible 
enemies  by  rendering  them  unpalatable,  as  well  as  constituting 
an  important  means  of  capturing  their  prey. 

Dendy  has  recorded  his  observations  on  the  rejection  of  living 
planarians  by  domestic  fowls  (7,  p*  69).  I  have  noticed  that 
fowls  will  readily  eat  planarians  which  have  had  the  slime 
coagulated  by  preservation  in  spirit.  This  treatment  would,  of 
course,  by  coagulation,  completely  neutralize  the  objectionable 
properties  of  the  slime. 

Land  planarians  are,  of  course,  hermaphrodite,  the  J  and  ^ 
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So  far  as  I  have  been  able  to  ascertain  by  reference  to  litera- 
ture, Dendy  is  the  only  observer  so  far  who  has  noticed  the 
method  of  laying  the  egg-capsule.  He  describes  the  presence  of 
a  large  aperture  in  the  back  of  a  specimen  of  Geaplana  triangufaia, 
Dendy,  after  the  event  (9,  p.  116).  Commenting  on  this,  Graff 
(12,  pp.  239-240,  footnote)  merely  remarks  that  he  supposes  we 
have  here  to  do  with  a  rupture  of  the  dorsal  wall  of  the  genital 
atrium. 

The  egg-capsule  in  some  species  attains  large  dimensions.  I 
have  an  example  of  that  of  G.  Spenceri,  Dendy,  which  is  1 0  by 
7  mm. 

Although  I  have  occasionally  found  egg-capsules  laid  in  my 
vivaria  by  captive  specimens,  I  have  not  until  recently  been  able 
to  confirm  Dendy 's  observation  on  this  curious  habit.  For  the 
opportunity  of  doing  so  I  am  indebted  to  Mr.  H.  Stuart  Dove,  of 
Launceston,  Tasmania,  who  sent  me  a  fine  specimen  of  G.  Mortoni^ 
Dendy.  When  the  specimen  reached  me  it  had  just  deposited 
the  capsule,  which  was  still  of  a  fresh  brown  colour.  On  the 
dorsal  surface  of  the  worm,  just  behind  the  position  of  the 
genital  opening,  was  a  rent  or  tear  of  the  tissues  through  which 
projected  the  peculiar  comb-like  lobes  of  the  genital  organs. 
The  protrusion  of  these  shows  that  the  dorsal  wall  of  the  genital 
atrium  is  torn  to  permit  of  the  exit  of  the  capsule. 

PI.  xxxiv.,  fig.  10,  shows  the  appearance  of  this  interesting 
specimen.  The  opening  caused  by  the  exit  of  the  capsule  appears 
to  heal  very  quickly,  certainly  within  two  or  three  days,  as  other- 
wise I  must  have  noticed  it  on  other  occasions. 

In  writing  to  me  regarding  a  specimen  of  G,  Dovei,  mihi, 
which  was  about  to  deposit  a  capsule,  Mr.  Dove  .specially 
mentioned  that  the  integument  on  the  dorsal  surface  just  over 
the  capsule  was  very  tense  and  appeared  ready  to  give  way,  and 
other  observers  besides  myself  have  noticed  the  same  appearance. 
From  these  facts  and  the  obvious  improbability  of  the  large 
capsule  being  able  to  make  its  exit  through  such  a  small  passage 
as  the  genital  opening,  I  am  inclined  to  think  that  Dendy's 
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surmise  as  to  the  above  being  the  Dormal  mode  of  laying  is 
correct. 

The  period  of  incubation  for  the  egg-capsule  after  laying 
appears  to  be  very  variable.  I  hav^  seen  some  hatch  after  being 
laid  a  few  days  only,  while  others  have  remained  for  seven  to 
eight  weeks  in  the  vivarium  before  the  young  emerged. 

(6).  Collection  and  preservation. — When  collecting  land  plana- 
rians  they  are  best  put  into  small  tin  boxes  or  wide-mouthed 
bottles,  the  covers  or  corks  of  which  fit  fairly  close,  but  are 
readily  removed.  These  should  be  loosely  filled  with  fresh  leaves 
such  as  those  of  docks,  dandelions,  fresh  moss  or  such  like,  but 
anything  wet,  or  aromatic  leaves,  should  be  avoided  In  such 
boxes  of  leaves  they  will  live  for  a  considerable  time  in  cool 
weather,  and  I  have  so  carried  them  alive  from  New  Zealand  to 
Sydney  and  thence  to  Melbourne,  and  have  received  by  post  in 
Sydney  from  friends  in  Tasmania,  Queensland,  Victoria,  and 
South  Australia. 

Though  planarians  can  be  fairly  well  preserved  by  putting 
them  direct  into  ordinary  methylated  spirit,  they  are  displayed 
to  much  greater  advantage  when  prepared  in  the  manner 
described  below.  When  simply  pla<;ed  in  spirit  the  slime  with 
which  their  bodies  are  invested  is  at  once  coagulated,  forming  a 
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Formaline  solution  made  by  diluting  3  volumes  of  the  strong 
formaline  of  commerce  to  100  volumes  with  water,  has  proved  an 
admirable  preservative,  and  has  the  great  advantage  of  not 
coagulating  the  slime  like  spirit.  In  a  general  way,  however,  I 
prefer  the  latter  medium,  as  on  the  whole  the  results  attained 
when  it  is  properly  used  seem  to  me  rather  the  more  pleasing. 
Though  formaline  in  some  cases  induces  rather  more  colour 
change  than  spirit,  and  is  a  somewhat  disagreeable  medium  when 
the  specimens  have  to  be  much  handled  during  examination,  it 
may  be  used  with  confidence  if  preferred.  When  the  specimens 
have  to  be  preserved  in  the  field,  or  the  collector  is  unable  to  do 
more  than  put  them  direct  into  the  preservative,  formaline  should 
be  used.  It  should  not  be  made  any  stronger  than  indicated 
above,  and  should  be  used  plentifully. 

In  preserving  these  worms — and  I  may  here  state  that  earth- 
worms, leeches,  and  slugs  may  be  treated  in  precisely  the  same 
manner  —I  tirat  of  all  kill  them  with  weak  spirit.  The  strength 
which  I  prefer  is  1  of  ordinary  methylated  spirit  to  15  of  water. 
The  worms  are  dropped  into  plenty  of  this  contained  in  a  shallow 
dish,  and  die  in  10  to  15  minutes  without  the  slime  becoming 
coagulated,  or  the  worm  becoming  distorted  or  broken.  I  now 
take  them  up  one  at  a  time  by  means  of  a  pair  of  weak-8pringed 
fiat-bladed  forceps,  and  with  the  aid  of  a  damp  cloth  and  my 
wetted  fingers  gently  draw  the  blades  of  the  forceps  along  the 
worm's  body,  slightly  compressing  the  body  between  them,  and 
in  this  way  scrape  off  the  slime,  wiping  the  forceps  on  a  piece  of 
rag.  With  a  little  care  this  can  be  done  readily  and  safely  even 
with  the  most  delicate  planarians,  and  leaves  them  beautifully 
clean  and  free  from  the  objectionable  slime.  It  is  necessary  to 
keep  the  fingers  moist,  otherwise  the  worm  will  stick  and  become 
damaged. 

Having  the  formaline  or  strong  spirit  (80  to  85  per  cent.)  in 
another  shallow  dish,  the  worm  is  gently  laid  in  it,  and  by  means 
of  fingers  and  forceps  flattened  and  straightened  out  and  pre- 
vented from  shrinking  too  much  as  the  spirit  hardens  it  A  few 
moment  suffices  for  this,  and  it  is  now  left  while  the  others  are 
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being  similarly  treated.  Finally  the  specimens  are  transferred 
with  formaline  or  spirit  to  the  tubes  or  bottles  in  which  they  are 
to  be  preserved.  Small  specimens  are  more  conveniently  handled 
during  liardening  in  a  pool  of  spirit  poured  on  a  sheet  of  flat 
glass.  Specimens  for  histological  purposes  may  after  killing  and 
cleaning  as  above,  be  laid  out  in  corrosive  sublimate  solution  in 
alcohol,  allowed  to  soak  for  an  hour  or  so,  and  then  transferred 
to  spirit.  They  may  thus  be  obtained  nicely  straightened  and 
in  good  order  for  cutting  into  sections. 

In  the  paper  before-mentioned  I  described  experiments  on  the 
use  of  chloroform,  kerosene,  <fec.,  as  preservatives,  and  it  may  be 
of  interest  to  here  record  the  results  of  these  trials.  Chloroform 
proved  quite  unsuitable,  owing  to  its  great  volatility  and  want 
of  hardening  power.  Kerosene,  after  prolonged  contact,  gradually 
displaced  the  water  in  the  tissues,  giving  the  specimens  a  translu- 
cent homy  appearance,  and  completely  spoiling  them.  The 
carbolised  oil  recommended  by  Haly*  as  a  general  preservative, 
is  a  very  messy  medium,  and  of  no  use  at  all  for  planarians.  I 
understand  that  Haly  has  now  abandoned  its  use  in  favour  of 
formaline.  I  have  tried  acetone,  but  the  results  of  its  use  are  in 
no  way  better  than  with  spirit. 

I  cannot  recommend  any  better  medium  than  spirit,  used  as 
described  above,  or  formaline  if  more  convenient. 
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of  the  spirit  through  the  corks,  and  if  the  jar  is  placed  in  dark- 
ness, enables  the  specimens  to  be  preserved  indefinitely  without 
any  depreciation  in  colour.  I  mention  this  fact  specially,  as 
more  than  one  of  my  friends  who  have  preserved  land-planarians 
hare  erroneously  attributed  loss  of  colour  caused  by  exposure  to 
light  to  bleaching  by  the  spirit.  Spirit,  I  have  found  by  careful 
observation,  will  not  cause  any  further  alteration  in  colour  after 
the  fugitive  body  colour  has  been  dissolved,  if  the  specimens  are 
kept  in  darkness.  I  have  specimens  preserved  in  this  manner 
which  have  remained  quite  unchanged  for  seven  or  eight  years. 

In  conclusion  I  desire  to  express  my  thanks  to  the  friends 
already  mentioned  who  have  furnished  me  with  specimens,  to 
Professor  W.  A.  Haswell,  F.RS.,  «tc,,  for  his  kindness  in  gi>'ing 
me  the  use  of  his  copy  of  Professor  von  Graff's  Monograph,  and 
to  Mr.  J.  P.  Hill,  B.Sc.,  F.L.S,,  for  histological  and  other  assist- 
ance. 

As  it  is  extremely  desirable  that  specimens  of  these  interesting 
worms  from  as  many  parts  of  the  colonies  as  possible  should  lie 
secured  for  study  and  description,  I  shall  be  very  pleased  to  liear 
from  anyone  willing  to  assist  in  the  work  of  collection. 

Postscript  (6th  Oct,  1900). 
Geoplana  mboiolinbata,  Dendy,  var.  simularis,  n.var. 
(PL  xxxiv.,  fig.  6.) 

A  few  days  after  this  paper  was  read,  I  received  from  Mr.  J. 
W.  Mellor,  of  Fulham,  near  Adelaide,  South  Australia,  a  lino 
collection  in  a  living  state  of  the  planarian  of  which  I  had  only 
previously  seen  one  perfect  and  several  damaged  specimens  from 
near  Adelaide,  and  two  damaged  examples  from  Western  Aus- 
tralia, and  which  I  had  determined  to  be  a  variety  of  G.  f/uintjue- 
lineata,  Fletch.  k  Hamil. 

Mr.  Mellor's  collection  includes  a  large  and  graduated  series 
which  clearly  proves  that  the  form  in  question  is  really  a  variety 
of  G.   medioUneata,  Dendy;    and  I  am   desirous,  therefore,  of 
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correcting  the  determination  given  above  at  the  earliest  oppor- 
tunity. From  a  careful  examination  of  all  the  specimens  now 
available,  I  am  satisfied  that  they  belong  to  one  species,  and 
that  its  affinities  are  with  O,  mediolinecUa  rather  than  with  G. 
quinqtielineata  as  I  at  first  supposed. 

The  collection  sent  me  by  Mr.  Mellor  may  be  divided  into 
three  series  as  follows  : — 

(a).  Typical  specimens  of  G.  mediolineatay  Dendy,  (7,  p.  76, 
pi.  vii.,  figs.  1-2,  and  this  paper,  pi.  xxxiv.,  fig.  4),  with  bold 
median  line  as  usual  and  the  lateral  diffuse  lines  at  anterior-  tip 
running  back  for  a  short  distance. 

(6).  Examples  of  Dendy's  three-lined  variety  of  the  same  species 
{loc.  ciL,  p.  77,  pi.  vii.,  figs.  3-3a.,  and  this  paper,  pi.  xxxiv.,  fig.  5). 
The  lateral  lines  extend  in  some  individuals  from  end  to  end, 
while  in  others  they  fade  out  at  varying  distances  back. 

(c).  A  very  distinct  variety  having  five  continuous  dorsal  lines 
(pi.  xxxiv.,  fig.  6)  and  which  constitutes  the  form  which  I  propose 
to  distinguish  as  G.  mediolineata,  var.  simtdarisj  to  denote  its 
resemblance  to  G,  quinquelineata.  From  the  latter  species  and 
its  var.  accenttbata  the  present  variety  is  distinguished  by  having 
the  lines  at  unequal  distances  apart,  the  lateral  lines  being  close 
to  the  median,  while  the  marginal  lines  have  about  twice  that 
space  between  them  and  the  lateral  lines,  and  are  also  about 
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think  it  may  be  safely  identified  as  an  example  of  series  (6)  as 
above. 

Between  these  three  forms  there  are  numerous  intermediate 
examples  which  carry  us  step  by  step  from  the  typical  G, 
mediolineaia  to  the  extreme  var.  aimularis  >%4th  five  continuous 
lines.  Several  small  specimens  of  var.  aimularts  differ  from  the 
others  in  having  all  the  lines  diffuse,  the  spaces  of  body-colour 
closely  speckled  with  brown,  and  the  marginal  lines  distinctly 
split  longitudinally  so  as  to  form  seven  lines  in  all,  but  these 
need  not  be  specially  considered,  as  they  are  obviously  mere 
extreme  variations. 

All  the  specimens  have  the  lines  of  a  bright  red-brown  and 
anterior  tip  of  same  colour.  The  body-colour  varies  from  bright 
sulphur-yellow  to  pale  cream.     Ventral  surface  white. 

^a6.— Through  the  good  offices  of  Mr.  A.  H.  C.  Zietz,  F.L.S., 
<fec.,  of  the  South  Australian  Museum,  I  have  received  specimens 
from  near  Adelaide,  South  Australia;  from  Miss  C.  A.  Selway, 
Gilberton;  from  Miss  Eimer,  found  in  her  shade-house  at  Norwood; 
and,  as  already  mentioned,  from  Mr.  J.  W.  Mellor.  Mr.  C.  G. 
Hamilton  sent  me  from  Armadale,  Darling  Ranges,  Western 
Australia,  in  spirit,  two  specimens  which,  though  somewhat 
damaged,  I  have  no  doubt  belong  to  the  new  variety. 

While  dealing  with  the  relationship  of  the  above  species,  it 
may  be  well  here  to  mention  that  Graff  (13,  p.  374,  pi.  v.,  figs. 
15-16)  gives  an  account  of  specimens  of  G.  quinquslineala  from 
Victoria,  sent  to  him  by  Dendy.  His  tig.  16  is  the  form  which 
I  named  var.  accentuata  {loc.  cU.)^  and  fig.  15  is  the  same  variety 
with  broad  diffuse  paired  stripes  similar  to  those  in  the  specimen 
from  Milton,  N.S.W.,  before  mentioned. 


REFERENCES. 

1.— Darwin,  C,  Annab  &  Mag.  Nat.  Hist.,  Vol.  xiv.,  1844. 

3._Mdeller  a  Schttltze,  **Beitrage  lur  Kenntniss  der  Landplanarien,*'  Abb. 

d.  Nat.  Ges.  zu  Halle.  4r.  Band,  1856. 
3._Mo8KLEY,  H.  N.,  Phil.  Trans.  Royal  Soc.  London,  Vol.  164,  1878. 
4.— Fletcher  &  Hamilton,  Proo.  Linn.  Soc.  Mew  South  Wales,  1887. 


580 


AUSTRALIAir   LAND    PLANARIAN8. 


6.— Bbittlbbank,  C.  C,  Victorian  Naturalist,  Melbourne,  VoL  v.,  1889. 

6. — Dendt,  A.,  Victorian  Naturalist,  Vol.  vi.,  1891. 

7. Trans.  Royal  Soc.  Victoria,  Melbourne,  1890. 

& Proc.  Royal  Soc.  Victoria,  Melbourne,  1891. 

9. Report  Aust.  Assoc.  Adv.  Science,  Vol.  vi.,  1895. 

10. — Spsncbb,  W.  Baldwin,  Proc.  Royal  Soc.  Victoria,  1890. 

11. -Steel,  T.,  Proc.  Linn.  Soc.  New  South  Wales,  1897. 

18. — Graff,  L.  von,  Monog.  der  Turbellarien.    ii.TricladidaT6rricola(Land 

planarien),  Leipzig,  1899. 
18.— ScHARFF,  R.  F.,  Journ.  Linn.  Soc.  Zoology,  London,  Vol.  zzviii.,  1900. 


EXPLANATION  OF  PLATE  XXXIV. 

Fig.     1. — Geoplana  futcO'dortalis,     Dorsal  aspect  (nat.  size). 

Fig.     2. —        „       arenUola,     a.  Dorsal,  b.  ventral  aspect  (  x  2). 

Fig.     3. —        ,,       melanochroa.     Ventral  aspect  ( x  3). 

Fig.     4. —        ,,       mediolineata.    Dorsal  aspect  of  typical  form.    a.  Anterior 

portion,  b,  middle  (  x  4). 
Fig.    5. —        „       niedioUneata.     Dorsal  aspect  of  three-lined  form,  middle 

of  body  (  X  4). 
Fig.     6. —        ,,       mediolineata^  var.  Hmularit.     Dorsal  aspect,  middle  of 

body(x  4). 
Fig.    7. —        „       quinquelineata.     Dorsal  aspect,  typical  form,  middle  of 

body  (  X  4). 
Fig.     8. —        „       quirujuelineata.  Dorsal  aspect,  diffuse-lined  form,  middle 

of  body  ( X  4). 
Fig,     0. —         ,.        grnminirolfi.     DortisU  n^p^ct  {  k,  3). 
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OBSERVATIONS  ON  THE  TERTIARY  FLORA  OF 
AUSTRALIA,  WITH  SPECIAL  REFERENCE  TO 
ETTINGSHAUSEN'S  THEORY  OF  THE  TERTIARY 
COSMOPOLITAN  FLORA. 

Part  II. 

Ox  THE  Venation  op  Leaves  and  its  Value  in  the  Deter- 
mination OF  Botanical  Affinities. 

By  Henry  Deane,  M.A,  F.L.S.,  &c. 

(Plates  xxxv.-xxxviii.-xxxviii.  bis.) 

If  a  botanist,  visiting  a  part  of  the  world  hitherto  unexplored 
and  failing  to  find  the  flowers  or  fruits  of  the  plants  occurring 
there,  were  to  content  himself  with  collecting  leaves  and  there- 
upon to  proceed  to  classify  his  specimens  in  natural  orders  and 
genera  and  to  give  them  specific  names,  what  would  be  thought 
of  him  ?  He  might  have  anlently  devoterl  himself  to  the  task 
of  collecting,  have  exposed  himself  to  hardships  and  dangers  in 
so  doing,  and  be  might  have  spent  months  or  years  at  the  work 
of  classifying  and  describing  his  collection,  and  publishing  his 
results,  but  in  the  end  what  would  be  the  value  of  all  his  labours  T 
To  say  the  least  of  it,  he  would  only  earn  ridicule  if  he  were  spend- 
ing his  own  DM^ney;  if,  on  the  other  hand,  his  expenses  were  pro- 
vided by  others,  he  would  be  scr>uted  as  an  impostor,  and  he  would 
run  great  risks  of  being  puteither  intoa  gaol  or  a  lunatic  asylum. 
Wt  it  i->  difficult  to  distinguish  this  methocJ  from  that  a/Jo|ite<l 
for  the  most  part  bj  paleontologists  in  dealing  with  fossil  leave*. 
It  i«t  very  rarely  that  fruits  are  found,  and  when  they  are,  thn 
fitmcture  is  to  a  large  extent  obiitcrated,  so  that  leaves  are  alm^ist 
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entirely  depended  on.  Thousands  of  species  have  been  created 
And  their  affinities  declared  on  the  evidence  afforded  by  leaves 
alone,  and  often  with  an  imperfect  knowledge  of  the  existing 
flora  of  the  region  and  a  pi*econceived  desire  to  prove  a  certain 
theory. 

The  character  of  leaf-venation  would  prove  an  unerring  guide 
to  the  determination  of  fossil  plants  if  those  characters  were 
arranged  through  the  vegetable  kingdom  on  any  orderly  plan. 
If  the  leaves  of  all  plants  of  a  particular  natural  order  possessed 
a  common  general  character,  and  if  those  characters  became  more 
more  defined  and  specialised  as  the  genera  were  dealt  with — if, 
finally,  the  specific  differences  were  less  than  the  generic  differences, 
«nd  still  less  than  those  of  the  ordinal  differences,  leaves  would 
be  as  important  a  guide  in  the  work  of  botanical  classification  as 
the  parts  of  the  flower,  and  the  value  of  any  particular  fossil 
leaves  would  only  depend  upon  the  perfection  of  their  preservation, 
as  the  affinities  of  those  in  which  the  substance  and  venation 
remain  intact  could  then  be  absolutely  determined. 

One  does  not  need  to  go  far  through  the  vegetable  kingdom  to 
And  that  leaves  are  not  constructed  on  this  methodical  system,  and 
almost  immediately  it  will  be  recognised  that  not  only  do  the 
leaves  of  different  species  of  the  same  genus  often  differ  very 
greatly  from  one  another,  but  that  their  venation  seems  to  be  laid 
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have  at  least  something  in  common,  even  if  they  are  not  made  on 
exactly  the  same  plan;  whereas  those  names  refer  only  to  the 
common  species  with  which  we  from  our  childhood  have  been 
familiar.  Even  the  genus  Acer^  most  of  the  species  of  which 
have  leaves  constructed  on  the  palmate  or  five-lobed  pattern, 
shows  very  considerable  variation ;  while  the  leaves  of  the 
different  species  of  the  genus  Quercus  show  innumerable  varieties  of 
design,  so  great  a  divergence,  indeed,  that  without  following  them 
through  all  gradations  and  intermediate  links  it  might  be  wondered 
whether  they  could  ever  in  the  past  have  originated  in  one 
ancestral  stock.  The  leaves  of  the  same  species  seem  occasionally 
to  be  made  on  a  different  pattern,  as,  for  example,  in  Q. 
aquatiea^  a  North  American  species,  where  in  some  cases  the 
lateral  or  secondary  veins  run  out  to  the  margin  of  the  lamina 
and  terminate  in  teeth,  while  in  other  varieties  they  do  not  reach 
the  margin  at  all,  which  is  entire,  but  become  lost  in  the  general 
reticulation.     Q.  cinerea  is  another  example. 

The  genus  Quercus  furnishes  an  excellent  example  of  leaf- 
variation,  and  I  have  taken  the  opportunity  of  offering  a  number 
of  examples  for  illustration.  The  genus  is  one  which  at  the 
present  day  is  widely  distributed  and  which  is,  according  U} 
Ettingshausen,  responsible  for  a  great  many  of  the  fossil  forms 
found  in  the  Miocene  beds  of  Australia.  It,  therefore,  possesses 
a  special  interest.  The  number  of  species  known  to  the  authors 
of  the  "  Genera  Plantarum  "  and  recognised  by  them  is  300.  In 
Plate  XXXV.  a  sufficient  number  are  figured  to  prove  the  great  variety 
of  types.  As  before  mentioned,  Q.  aquatica  and  Q.  cinerea  sbriw 
great  varieties  within  the  species.  Reference  may  be  made  to 
Ettingshausen  s*  Beilrage  zur  Teriiarfl//ra  r<m  Java,  wherv 
remarkable  variations  of  these  two  species  are  figured. 

I  have  tabulated  below  the  variations  shown  in  Plate  xxxv., 
grouping  the  leaves  first,  according  to  their  shape;  secondly, 
according  to  the  character  of  the  secondary  veins:  thirdly,  according 
to  the  tertiafT  system.     The  text^ire  of  the  leaf,  whether  mem- 
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branous  or  coriaceous,  flat,  convex  or  with  recurved  margins^ 
might  also  be  used  as  a  basis  of  classification.  It  may  be  seen 
that  as  all  these  different  characters  pass  into  one  another  by 
almost  imperceptible  gradations,  there  might  be  tabulated  an 
enormously  large  number  of  combinations  sufficient  to  include 
most  dicotyledonous  leaves,  provided  only  that  digitate,  palmate 
and  penniveined  leaves  are  excluded. 

Shape — 

Entire — ovate,  obtuse Q.  elliptica, 

„        obovate   Q.  PheUos. 

„        ovate,  lanceolate   Q.  lancifolia. 

„  „  „  Q.  amheritiana. 

„  „  „  Q.  femstrata. 

„        broadly  ovate,  lanceolate Q,  philippinen$i8. 

Serrate,  regularly  not  deeply  lanceolate Q.  oxyodon, 

, ,         irregularly  lanceolate  Q.  pteudococcifera. 

„  „  „  Q.  lancifolia. 

Irregularly  toothed,  broadly  ovate  Q.  alnifolia . 

„  „        ovate Q.  suber. 

„  ,»  »,    Q.  coccifera. 

Coarsely  toothed,  lanceolate Q.  castanecefoHa. 

„  „         ovate  - Q.  Xalap<p. 

Regularly  toothed,  ouneate    Q.  Libani. 

Coarsely  sinuate- toothed,  rhomboidal     Q.  coccinea. 

Crenate,  ovate Q.  montana. 
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Watj  and  ifrfifng  marg^i Q.  tUUatA. 

r»  rt  vf         Q-  coccitua. 

r,  , Q,  pedmmculaia. 

Curved  and  rndking  mAigiiiB Q.  oxfodom. 

«  «  „        Q-  alm/oUa. 

Conred  and  ifrfifng  the  next  aboire  Q.  atmhentiana. 

•,  «  Q'  ]^kUippinem9is. 

Carved  and  indiirtmct  towmrdi  margin  Q.  eUipika, 

Q,Pk€Um, 

Irregular  and  indistinet Q.  virens. 

TzMTLun  Tedcs— 

At  ri^ht  aoglea  to  leeondarr,  or  nearlj  so Q.  c4utaneaf<Aia. 

Q'  OTfodoa. 

Q'  atmkerftianm. 

Q'  Uham. 

«  «  «  Q'  Primot. 

Q.Xalaf^. 

v«  ««  tt  •«  .........        %f»  ^mvCmC^mm. 

»t  •*  »t  »»  .........        Y*   •«'"•••■■- 

«  «  -  M  ^.   "*»•. 

At  ii|^  aoglea  to  midrib  ^.  ^UZipptaflMtf . 

Q-  Unei/UU. 

Reticulate,  bat  more  or  lew  arrang&d  in  lines  ...  Q,  iteMnUffir^. 

Coanelj  reticolale Q.  rtfUata. 

Q.  coccimeft. 

Mofe  finelj  retieolate Q.  <daUef. 

„  ^  ^ Q.  ptiewiococfiffrm^ 

Q.  FkeJiM. 

In  PUu?  zxztL  I  give  scMne  iUnstratioiis  of  Iflares  of  the  gentis 
£ucalyptu9^  idxywing  the  remarkable  Tariadoo  in  stmctnre 
existing  in  the  leaTea  of  different  species.  ProbablT  there  are 
few  people  in  Australia  who  woaVd  not  express  themselves  sore 
of  reoogclving  a  ^'  gam  tree  "  leaf  when  ther  saw  it:  they  might 
even  feel  themselves  insulted  if  doubt  were  expmswi  a%  to  their 
power  of  doing  so,  and  vet  it  »  qoite  clear  thej  ooold  not  express 
off-hand  thf-ir  idea  of  the  typical  Eucaiypius  leaf.  It  mav  be  a  snr- 
pn*ie  tomanj  to  find  on  what  different  plans  the  vein  system  of  the 
leaves  of  difiereot  species  is  arranged,  and  how  impossible  it  is  to 
18 
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pick  out  any  one  variety  and  say  that  is  the  En^alypttLS  type. 
The  secondary  veins  afford  a  great  many  different  varieties. 
Observe  for  instance : — 

E,  cariacea  and  E,  stellvlata  with  their  longitudinal  veins;  E, 
Siberiana  and  others  with  secondary  veins  placed  at  an  acute 
angle  with  the  midrib. 

Follow  the  series  down  till  the  secondary  veins  become  almost 
transverse. 

E,  microcarys,  unlike  most  Eucalypts,  has  quite  thin  leaves. 

The  shape  of  the  leaves  might  be  thought  to  be  fairly  uniform 
and  that  they  would  all  fall  under  the  description  of  linear,  lanceo- 
late, acuminate,  more  or  less  falcate,  and  oblique  at  the  base. 
All  these  characters  break  down  in  some  of  the  specimens.  Then 
it  has  been  supposed  that  the  intramarginal  vein  would  be  a 
pretty  sure  guide.  It  is,  however,  found  in  Myrtacece  generally, 
in  some  Proteacece,  in  many  ApocynacecB^  in  many  species  of  Ficus^ 
and  in  genera  belonging  to  many  other  natural  orders.  It  is 
further  to  be  remarked  that  in  Eucalyptus  itself  its  position  is 
very  variable,  so  that  while  in  some  leaves  it  is  a  considerable 
distance  from  the  margin,  in  others  it  is  so  close  to  the  edge  as 
to  be  barely  distinguishable. 

In  Plate  xxxvii.  are  shown  various  Australian  representatives 
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Compare  Cupania  serrata,  Harpullia  (dcUa  and  Akania  HUlii 
with  Xylomelum  pyriforme^  Lomatia  ilicifolia^  L.  Fraaeri  and 
Oritea  exeelsa. 

On  the  other  hand,  note  the  differences  between  different  leaves 
of  the  same  species,  Akania  HUlii  (PI.  xxxviii.  his,  figs.  5-8),  and 
between  the  leaves  of  Lomatia  Fraseri  and  L,  ilici/olia,  plants 
which  have  such  a  multitude  of  intermediate  forms  that  it 
becomes  difficult,  if  not  impossible,  at  times  to  decide  under 
which  species  specimens  are  to  be  grouped  (PI.  xxxviii.  biSf  figs.  1-3). 

The  pinnie  of  many  of  the  Australian  Sapindacece  and  the  leaves 
of  some  Australian  SojcifrageaSy  and  the  pinnae  of  others,  corre- 
spond to  a  remarkable  degree  with  those  of  certain  species  of 
QiiercuSy  a  fact  which  Ettingshausen  has  apparently  overlooked. 

The  leaves  of  Doryphora  aasaafraa  and  those  of  the  toothed 
variety  of  Atherosperma  moschata  (Moniiniacece)  are  built  on  the 
same  plan  as  the  toothed  variety  of  leaves  of  Myrsine  variabUia 
( Myrainacece),  There  is  no  one  point  in  which  they  can  be  said 
to  belong  to  a  different  type.  A  comparison  of  different  leaves 
off  the  same  plant  of  Afyraitie  variabilis  affords  an  example  of 
remarkable  specific  variation  (Plate  xxxviii.,  figs.  3-4). 

As  examples  of  leaves  almost  identical  occurring  in  different 
Natural  Orders,  those  of  PennarUla  C unninghamii  {OlacinetB) 
may  be  compared  with  VUlareaia  Moorei  (ih.)y  and  what  is  still 
more  remarkable  the  leaves  of  Vitia  alercnli/olia  and  Endiandra 
discolor  {Laurinete)  show  a  resemblance  even  to  the  glands  or 
domatia  which  exist  in  the  angles  formed  by  the  secondary  veins 
with  the  midrib. 

Compare  also  Helicia  femiginea  { Proteacejf.)  with  Olearia 
argophyUa  {Compoaito!)  in  Plate  xxxviii.  bia,  figs.  11-12. 

There  are  innumerable  other  examples  of  leaves  of  different 
genera  and  orders  being  so  much  alike  that  it  is  impossible  to 
distinguish  them,  but  the  above  examples  are  perhaps  sufficient  to 
prove  the  fact  of  the  existence  of  such  similarities.  While 
searching  for  the  affinities  of  fossil  leaves  the  difficulty  is  generally 
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not  in  finding  resemblances  but  in  making  a  selection,  as  the 
resemblances  are  often  so  numerous. 

Judging  from  a  paper  read  by  Ettingshausen  before  the  Imperial 
Academy  of  Vienna  in  the  year  1854,*  no  one  could  recognise  the 
difficulties  more  than  that  author.  In  this  paper  he  mentions 
hov7  attention  had  been  called  to  the  subject  of  leaf  venation 
two  years  before  by  Leopold  von  Buch  at  a  meeting  of  the  Berlin 
Academy  of  Sciences,  and  regret  therein  expressed  that  investi- 
gation with  a  view  to  classification  of  leaf  characters  had  not 
been  seriously  attempted.  Ettingshausen  points  out  in  his  paper 
the  impossibility  of  carrying  out  any  systematic  classification> 
and  he  mentions  how  the  forms  and  venation  of  Ficus  and 
Vochysiaj  Cinnamomum  and  StrychnoSy  Mertenaia  and  Ceanothus 
or  ZizyphuSj  Fagus  and  DipUrocarpus,  ScUix  and  certain  Lyth- 
rariete,  Jacaranda  and  Mimoaece^  Nyssa^  Dioapyros  and  Pitto- 
sporum,  SantcUum  and  Sapotacecs  entirely  correspond.  On  the 
other  hand,  he  shows  how  we  come  across  the  most  heterogeneous 
types  of  leaves  in  one  and  the  same  natural  order  or  even  the 
same  genus,  as  for  example,  in  Bignoniaceoe,  Saodfragece^ 
BiiUneriacece,  Euphorbiacea!,  in  Ficus,  SUrculia,  &c. 

It  would  appear,  therefore,  that  the  matter  scarcely  calls  for 
any  argument  seeing  that  this  great  authority  in  fossil  leaf  naming 
acknowledged  at  the  outset  how  utterly  unreliable  leaf  characters 
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Aonnd  in  principle,  when  it  oonsistB  in  oompariug  fossil  remains 
from  saooessive  horizons  with  existing  plants  growing  in  the  same 
or  in  oontiguoos  regions,  but  it  is  quite  a  different  thing  when  the 
attempt  is  made  to  prove  that  certain  fossil  forms  belong  to 
groaps  non-eristent  in  this  particular  part  of  the  world  and  found 
on  the  other  side  of  the  equator,  and  perhaps  in  another  hemi- 
sphere. 


EXPLANATION  OF  PLATES. 

Plate  xxrr. 
Fig.    1 .  — Quercus  dUpiica. 
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Fig.    8. — Eucalyptus  polyanthema. 
Fig.    9.— 


Fig.  10.— 
Fig.  11.- 
Fig.  12.- 
Fig.  18.— 
Fig.  14.- 


paniculata, 

popttlifolia, 

largiftortns, 

longifoUa, 

maculata. 


Plate  xxzvii. 

Fig.  1. — Cinnamomum  Burmanni. 
Fig.  2.—  „  Tanala, 

Fig.  3.—  „  Oliveri. 

Fig.  4. — Cryptocarya  triplinervis. 
Fig.  5. —  ,,         cinnamotnifolia. 

Fig.  6. —  „         awtralis. 

Fig.  7. —  ,,         microneura. 

Pig.  8. —  ,,        ohovata. 

Fig.  9. — LiUaa  hexanthus. 
Fig.  10.—    „      dealbata. 
Fig.  11. — Endiandra  glauca. 
Fig.  12.—  „         MuelUri. 

Fig.  13.—  „         pubeng. 

Fig.  14. — Rhodamnia  trinervia. 
Fig.  15,— McUlotus  philippinewtis. 

Plate  zxxviii. 
Fig.  1. — Doryphora  sassafrast. 
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NOTES   ON    THE    BOTANY   OF    THE    INTERIOR    OF 
NEW  SOUTH  WALES. 

By  R.  H.  Cambaoe,  L-S. 

(Plates  xxxix-xL,  fig.  3.) 

Part  L — From  thb  Darlivo  River  at  Bourkb  to  Cobar. 

In  following  my  daties  as  a  Mining  Sarveyor  in  the  Western 
District,  opportunities  have  been  afforded  of  observing  the  flora 
in  certain  parts  of  the  interior  of  New  Sooth  Wales,  and  thoo^ 
I  do  not  claim  to  have  made  a  complete  botanical  sur^'ej,  but 
have  only  noted  the  principal  tress  in  passing  along,  I  have 
thought  that  the  information  thns  acquired  might  be  acoeptaUe. 
My  endeavour  has  been  to  prepare  it  in  such  a  way  as  to  be  useful 
to  a  student  in  the  field  passing  over  the  same  country,  and  to 
serve  as  a  reoofd  for  future  reference. 

I  am  indebted  to  Mr.  J.  H.  Maiden,  F.L.S.,  Director  of  the 
Botanic  Gardens,  and  Mr.  R.  T.  Baker,  F.L.S.,  Curator  of  the 
Technological  Museum,  for  assistance  in  identifying  some  of  the 
plants. 

The  country  dealt  with  in  Part  I.  tA  this  paper  extends  from 
Bourke  to  Cobar,  but  I  propose  to  subsequently  speak  of  tke 
principal  trec»  met  with  thence  to  th^  Bogan,  I^wrhlan,  and 
Mnrrumbidgee  Riven. 

Starting  at  Bourke  on  the  Darling  River  we  have  Ememifpims 
roitrala,  SchL,  (River  Red  Gum>,  following  the  hmnkh  of  the 
stream,  where  is  also  Sicoiiama  gUwuk,  a  tobacco  plant  introdoeed 
from  South  AmericaL  On  the  level  river  country  a  eoospkvov* 
tree  »  Eucalfpims  microikx^  F.v.M^  (Coolabah;,  which  ts  easily 
id«!iitified  by  its  rough  grey  bark  all  over  the  trunk,  aiid  its 


592     BOTANY  OF  THE  INTERIOR  OF  NEW  SOUTH  WALES, 

perfectly  smooth  white  limbs.  Another  tree  very  similar  in 
general  appearance,  as  both  have  pale  leaves  and  a  drooping 
habit,  is  E,  largiflorens,  F.v.M.,  though  a  little  inspection  soon 
enables  one  to  separate  them,  as  the  latter  has  the  grey  bark 
covering  the  branches  as  well  as  the  trunk.  Moreover  the  fruits 
ar»  quite  different,  those  of  E,  microtheca  being  readily  identified 
by  the  short  calyx  and  exserted  valves.  Both  are  considered  to 
be  "  Box  "  trees.  There  seems  to  be  a  variety  of  E.  largijlorens 
with  greener  and  broader  leaves  than  the  t3rpe,  but  the  fruits  are 
identical. 

All  these  trees — E,  microtheca^  E.  largiJUrena  and  its  variety, 
according  to  my  observations — grow  only  on  what  is  known  as 
the  river  or  black  soil  country,  and  never  away  on  the  hills. 
They  are  of  crooked  growth,  and  average  about  30  to  40  feet 
high.  Over  the  country  which  is  now  being  described,  E,  micro- 
theca was  only  found  extending  as  far  as  12  miles  south  of  Bourke, 
ceasing  with  the  black  soil,  though  it  goes  northward  through 
Queensland;  while  E,  largiflorens  was  noted  again  on  the  Bogan 
30  miles  above  Nyngan,  and  also  on  the  Lachlan  at  Condobolin. 

Leaving  the  Darling  River  the  road  taken  from  Bourke  was 
towards  Cobar,  which  is  south  about  100  miles.  For  the  first  9 
miles  no  other  Eucalypts  were  noted  except  E,  microtheca  and  E, 
largiflorens,  the   next   to   appear   being   E,  poptdifoliaj  Hook., 
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Acacia  stenophylla^  A.  Cuim.,  following  a  damp  coarse. 

Acacia  Oswaidi^  F.v.M.,  (Dead  Finish  or  Miljee). 

Ventilago  ffiminalis.  Hook.,  (Sopple  Jack).  This  vernacular 
name  arose  from  the  fact  that  the  branches  and  stems  of  these 
trees  often  entwine,  thereby  presenting  some  similMrity  to  the 
vines  known  as  Supple  Jack  on  the  coast. 

At  9  miles,  on  a  low  quartzite  ridge,  are  : — 

Acacia  aneura^  F.v.jVL.  (Mulga)  which  is  about  the  principal 
fodder  tree  between  Bourke  and  Cobar  in  times  of  drought. 

GreviUea  striata^  R.Br.,  (Beefwood,  from  the  wood  being  prettily 
marked  ^ith  medullary  rays). 

Aialaya  hemiylauca  and  Owenia  aciduUiy  F.v.M.,  (Colane  or 
Gruie). 

E,  poptdifolia  and  Geijcra  parvijlora^  Lindl.,  (Wilga)  a  beautiful 
shade  tree  common  all  over  the  western  district,  and  one  of  those 
few  trees  which  has  only  one  vernacular  name.  Often  heated 
controversy  arises  in  the  bush  owing  to  one  species  having  about 
half-a-dozen  vernacular  names,  or  the  one  vernacular  name  is 
sometimes  applied  to  several  trees  in  dilBTerent  localities. 

Again  near  the  road  is  Apophyllum  anoinaluniy  F.v.M.,  (Currant 
or  Warrior  Bush). 

Just  before  reaching  the  12  mile  post  Eucalyptus  inicrotheca 
and  E,  laryi/forens  cease,  and  the  former  is  seen  no  more.  Then 
we  have : — 

Eremophiia  Milchelli,  Benth.,  aboriginal  name  "Budtha,"  and 
sometimes  called  Sandalwood  from  the  fragrance  of  the  wood,  but 
not  to  be  confused  with  the  Sandalwood  of  Western  Australia, 
SanUdum  cyyiiorum,  *'  Budtha"  is  one  of  the  strongest  scented 
woods  of  the  western  district,  and  the  trees  are  commonly  up  to 
nine  inches  in  diameter;  but,  unfortunately,  when  they  attain 
that  size  they  generally  show  a  strip  of  decay  up  one  side  which 
seriously  impairs  their  usefulness. 

Capparis  Mitchdli^  Lindl ,  (Wild  Orange,  as  it  bears  a  fruit 
somewhat  similar  to  an  orange  in  shape  and  size,  and  moreover 
the  trees  are  thorny). 

Ciumarina  Cambagei^  Baker,  (Belah).  This  is  the  only  Casu- 
arina  wood  that  does  not  show  the  medullary  rays,  although  they 
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are  to  be  seen  in  the  upper  branches.  In  the  Bourke  to  Cobar 
district  the  Belah  has  a  very  glaucous  appearance,  which  is  possibly 
one  of  the  reasons  why  it  was  confused  with  C  glauca  in  the 
past.     Towards  the  Lachlan  the  branchlets  are  greener. 

Acacia  eocceUa^  Bentham  (Ironwood,  from  the  hardness  of  the 
wood,  which  is  brittle  and  inclined  to  splinter).*  Mature  trees 
have  a  clean  trunk  and  drooping  foliage  (Pl.xL,  fig.  3),  but  the  young 
trees  are  covered  with  branches  on  the  trunk.  A  curious  feature  of 
many  interior  trees  is  the  protection  alBTorded  by  spreading  growth 
and  numerous  branches  in  young  stages  as  compared  with  that  of 
after  years.  Several  species  have  this  peculiarity,  among  others 
being  Acacia  excelsa^  Grevillea  striata^  Capparis  Mitcfielli,  and 
perhaps  most  of  all  Flindersta  fnactdoaaf  F.v.M.  In  the  Agricul- 
tural Gazette  of  New  South  Wales  (Vol.  x.,  Part  11),  Mr.  W.  S. 
Campbell,  F.L.S.,  has  drawn  attention  to  this  matter  in  an 
interesting  illustrated  article. 

Acacia  aneura  is  next  noticed. 

Near  the  12  mile  post  is  a  clump  of  trees  of  a  species  of  Acacia 
commonly  called  Gidgea.  This  is  a  well  known  north-western 
tree,  as  the  timber  is  much  sought  after  for  stockwhip  handles, 
owing  to  its  durability,  hardness  and  dark  colour.  Fence  posts 
of  Gidgea  on  the  Hungerford-road,  north  of  Bourke,  said  to  have 
U 
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passing  this  clump  12  miles  south  of  that  town,  no  more  is  seen 
on  the  road  to  Ck>ndobolin. 

So  far  I  have  not  been  able  to  satisfactorily  identify  this 
species,  and  have  reason  to  think  that  there  has  been  some  con- 
fusion with  Acacia  homalophyila  (Yarran).  Its  nearest  affinity 
certainly  seems  to  be  with  this  species.  In  the  "  Flora  Austral- 
iensis  "  (Vol.  iL,  p.  383)  the  phyllodia  are  spoken  of  as  being 
*'  very  finely  striate  with  paraUel  veins  only  to  be  seen  under  a 
lens."  Now  this  could  not  refer  to  Gidgea,  as  the  veins  in  the 
leaves  are  quite  distinct;  while  in  Yarran  there  are  often  none 
N-isible,  a  difference  generally  noticeable  even  in  dried  specimens. 
Again  A.  homalophyila  is  found  in  Victoria,  but  it  is  usually 
understood  in  the  west  that  Gidgea  does  not  occur  much  south 
of  the  Bourke  district.  In  fresh  specimens  there  are  two  very 
simple  and  decisive  teste  for  these  trees.  One  is  to  damp  the 
leaves,  and  Gidgea  will  soon  proclaim  itself  by  the  smell;  the 
other  is  to  double  the  leaf  between  the  thumb  and  finger,  and  if 
a  Yarran  it  will  snap  right  off  and  seldom  hang  by  even  the 
slightest  fibre,  while  the  veins  in  the  Gidgea  leaf  will  prevent  it 
from  snapping  at  all.  This  test  is  no  use  in  dried  specimens,  as 
both  will  snap  readily.  Gidgea  wood  is  darker,  stronger  and 
heavier  than  Yarran,  but  in  the  bark  and  general  appearance  the 
trees  are  somewhat  similar.  Gidgea  is  the  larger  tree  of  the  two, 
and  when  compared  with  Yarran  of  mature  growth  is  the  more 
umbrageous. 

In  botanical  specimens  there  is  no  doubt  it  is  difficult  to 
separate  these  two  species,  though  in  the  field  they  are  seldom 
confused.  Gidgea  foliage  has  always  appeared  to  me  as  fairly 
dark  green,  and  Yarran  more  of  a  yellow- green;  though  curiously 
in  the  herbarium  the  leaves  of  the  former  dry  nearly  white,  and 
those  of  Yarran  often  appear  dark  beside  them.  Still  here  they 
can  generally  be  identified  even  in  very  old  specimens,  as  a  stray 
leaf  of  the  Gidgea  may  have  been  doubled  or  twisted  in  the 
pressing  and  have  retained  its  bent  form.  Should  a  Yarran  leaf 
he  doubled  in  pressing  it  will  snap. 
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Assuming  that  both  these  trees  have  been  placed  under  A. 
hamalophj/lla,  an  assumption  which  may  be  disputed,  the  question 
then  arises  which  is  the  type.  The  evidence  on  this  point  is  in 
favour  of  Yarran.  In  the  first  place  the  species  was  described 
by  Allan  Cunningham,  who  must  certainly  have  seen  Yarran  in 
his  exploration  trip  across  the  Liverpool  Plains  and  on  to  the 
Darling  Downs  in  1825.  The  country  from  Bourke  northward 
in  which  Gidgea  gi'ows  was  not  visited  by  a  white  man  till  Sturt 
reached  it  in  1828,  so  that  it  seems  possible  that  Cunningham 
never  saw  Gidgea.  But  if  he  did,  he  would  scarcely  have  described 
the  western  tree,  and  have  ignored  the  species  through  which  he 
had  been  passing  for  at  least  150  miles. 

According  .to  Mr.  F.  M.  Bailey,  F.L.S.,  Government  Botanist 
of  Queensland,  there  is  an  Acacia  with  a  strong  smell  towards 
the  western  boundary  of  that  colony  on  the  Georgina  River,  and 
evidently  to  distinguish  it  from  the  original  Gidgea  (or  Gidgee 
as  it  is  often  spelt)  of  Bourke  to  Charleville  this  tree  is  called 
Georgina  Gidgee  {Acada  georginoi,  Bail.).  In  describing  the 
phyllodia  of  this  tree  ("The  Queensland  Flora,"  Part  ii.,  p.  495) 
Mr.  Bailey  writes,  **  texture  thick,  hard  and  brittle."  Now  this 
differs  from  the  Bourke  tree,  as  in  it  the  leaves  are  neither  thick 
nor  brittle.     The  pods  so  far  as  seen  are  also  quite  different. 

I  un^lerHtuncl  that  Mr.  Bjiker  is  now  (lealln^f  with  thin  matt**rj 
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DodoHoa  viaoom^  rmr.  ottntiuita,  A.  Cann.,  iHopbiuh;. 
U^Jerodendrom  oUat/olium, 
AVaiaya  kemuglaHea^ 

FiilotpTum  pkUiyrtKmd^j  DC.,  a  graceful  tree  up  to  20  ft.  higii^ 
with  droopmg  foliage  and  jellov  fniit.  ^-  Berrigan  ""  u»  wd  U> 
1^  thf-  aboriginal  name  for  it  oo  the  Tarhlan. 

At  16  mDes  a  new  Eacalrpt  with  pale  ieares  appean^  E. 
tHUrteja^  Baker,  and  oootinnes  practicailT  the  whole  war  t«> 
Gjndobolin.  crossing  to  the  soath  oi  the  f^arhlan  It  if  known 
variijttJv  a^  --Guin,*"  *•  Coolabah."'  "YelJow  Box,*  •*  Bed  Box." 
*•  Ba^^a^d  Byx,"  and  i%  one  of  the  largest  tree§  in  the  we«-  It 
getb  its  name  of  Gnm  from  its  upper  bark  on  the  tnmk.  and 
branches  being  white  and  smooth,  while  the  lower  ift  light  brown 
and  dakr.  bat  tlie  hardDei*^  of  the  wood,  whkh  ifr  red  and  dilfimlt 
to  split,  proclaifflft  it«  aifinity  to  tike  Box  treos. 

Between  the  16  and  45  mile  poets,  be«ades  EwoaJlyfinu  f^fmU- 
fofim  and  E.  in/UnrUjO^  which  oootinoe  all  the  war.  and  are  tbe 
univ  EocalrptK.  there  are  : — 

CapparU  MilAelit. 

Loranlkus  limetri/oft hs.  Hook.,  ^a  mirtleu*  witL  pink  flower^ 
ill  Maj.  <m>winj;  oo  FHudfTM  maruitm  • 

L.  EjPocarpL  Behr.  :a  mistletoe  with  jeliow  flower^  iu  Mar. 
;m.twing  on  Ararim  au^^ro  j 

II*f*rrod^mdrofi  U^fofivth^  rather  a  dwarf  fonu  known  a>>  BJue 
Bn-L  frrtD  its  glauofju^  le4ivefc.  Tbit  sj^^j^-k  ik  uluj^ih^r  <A 
diminutive  ^i^e  about  Bf^urke  and  G.*baj-.  and  beixime^  luucL 
laqrer  t."wardt  the  hOUth-*sa<i. 

Jrarii  Burkittu.  F.v  M...  .  Needje  Bnsb  l  crc'wiiir  in  clumj.*^  ^ 
a  f+^u  is..T**K.  abf-int  C  or  ^  f**i  high. 

At  I'T  uiile^  are  : — 

A^a'-la  homalvfA^yda.  <A  Cuiin  ).  rather  a  dpL»t»j»inj:  f<.irui  ctf 
YarriLLu  but  not  Acarim  }»^.nd*tla,  A  Cuun. 

A .  tjrr^l^a. 
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Eremophila  Afitchelliy  a  common  tree  throughout  the  western 
district. 

Geijera  parviflora. 

Acacia  Omvaldi, 

Apophyllurn  afiomcUum, 

Atalaya  hemiglauca. 

At  30  miles  are  : — 

Hakea  leucoptera, 

SterciUia  divtraifoliay  G.  Don,  (Currajong). 

Cassia  artemisioides. 

At  40  miles  are : — 

Ventilago  viminalis, 

Santalum  lanceolatum,  R.Br.  This  is  a  tree  with  light  brown 
bark  and  very  pale  wood,  often  called  "  The  Blacks'  Medicine 
Tree,"  from  the  fact  that  the  bark  soaked  in  water  was  formerly 
used  by  the  aborigines  for  medicinal  purposes. 

About  8  miles  west  of  this  point  is  Fusanus  acuminatus,  R.Br., 
(Quandong),  growing  on  Qundabooka  Mountain,  the  formation  of 
which  appears  to  be  Devonian  Sandstone. 

Leaving  the  main  road  at  43  miles,  going  south-westerly  to 
Wilgaroon  Station  and  returning  to  the  main  road  at  55  miles 
from  Bourke  or  43  miles  from  Cobar,  the  trees  and  shrubs  noted, 
in  addition  to  those  of  the  last  20  miles,  are  : — 
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From  43  miles  north  of  Cobar  to  Mount  Drysdale  at  22  miles 
are: — 

Sterctdia  diversifolia. 

Acacia  aneura. 

EueaiypiuM  terminalis^  F.v.M.,  (Bloodwood),  found  on  Mount 
Dijou  5  miles  east^  where  I  collected  it  in  June,  1892,  but  I  can 
hear  of  it  nowhere  south  of  this. 

At  41  miles  are  : — 

Ftuanus  aeuminatus. 

Jatminum  lineare^  R.Br.,  a  climber. 

Lyonna  eucalyptifoliay  F.v.M.,  one  of  the  largest  western 
climbers. 

At  40  miles  are  : — 

CeUulrvs  Cunninghamii^  F.v.M. 

Beyeria  vucata,  Miq. 

Eitcalyptus  MorrUii,  Baker,  the  most  stunted  form  of  Mallee 
in  the  Ck>bar  district;  and  considered  the  easiest  to  eradicate. 

E.  viridis.  Baker,  (Narrow-leaf  or  Whipstick  Mallee). 

Acacia  darataxylofiy  A.  Cunn.,  (Currawong). 

Acacia  decora,  Reichb.,  (Silver  Wattle}. 

At  33  miles  from  Cobar  Flinderna  mactdo$a  ceases  on  this  road, 
though  it  extends  westerly. 

At  29  miles  the  first  White  Pine,  Caliitris  rob%ista^  R.Br.,  is 
met.  In  coming  from  Bourke  to  Njngan  in  the  train  the  first 
of  this  species  is  seen  between  Coolabah  and  Girilambone  at 
about  85  miles  south-easterly  from  Bourke.  This  is  about  east 
of  the  point  where  it  is  met  on  the  Bourke  to  Cobar  road  at 
about  70  miles  south  of  Bourke. 

Aialaya  hemiglauca  ceases  near  the  30  mile  post  from  Cobar, 
and  is  seen  no  more  on  this  trip. 

Most  of  the  trees  mentioned  between  the  16  to  40  miles  from 
Bourke  continue  to  Mount  Drysdale. 

I  was  informed  that  five  miles  west  of  Drysdale  there  are  a 
few  acres  of  Acacia  harpopkylla^  F.v.M.,  (Brigalow),  but  was 
unable  to  go  and  see  it. 
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From  Mount  Drysdale  to  Cobar,  23  miles,  Alslonia  consbricla 

was  no  more  seen,  and  I  think  its  habitat  is  northerly.     The 

following  were  noted  :  — 

Helichrj/8um  Cunninghamii,       Geijera  parvijlora, 

Benth.  Acacia  Oswaldij 

Eucalyptus  Morrisii,  Apophyllum  anomalum, 

Acacia  doratoxylony  Eremophila  Mitchelli, 

Acacia  decora^  Acacia  homalophylla, 

A,  excelsa^  Heterodendron  oleeefolium, 

Ev^alyptus  intertextay  Dodoncea  viscosa,  var.  attenwUa, 

E,  populifolia,  Acacia  Burkittii, 

GrevUlea  striata,  Canthium  oleifolium, 

Acacia  aneura,  Callitris  robuata. 

The  above  are  given  in  the  order  in  which  they  were  met  with. 
At  the  20  mile  post : — 
On  the  left  are  about  a  dozen  acres  of  Mallee,  Eucalyptus 

oleosa,  F.V.M.,  often  called  Red  Mallee  from  the  colour  of  the 

wood. 
Then  there  are : — 
Fusanus  acuminatus, 
Sterculia  diversifolia,  an  excellent  fodder  tree,  but  limited  in 

quantity), 

Hakea  leucoptera, 
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it  became  evident  that  the  rounded  form  is  most  common  in  the 
northern  locality,  and  that  the  leaf  assumes  the  flattened  shape 
as  the  species  comes  south-easterly.  Or  comparing  it  with  climatic 
conditions,  the  rounded  leaf  is  general  in  the  hotter  part  and  the 
flat  leaf  in  the  cooler,  though  I  can  only  speak  of  the  country 
now  being  described.  The  pods  and  yellow  flowers  are  the  same 
throughout. 

At  12  miles :— Acacia  homalophylla, 
Etiealypttks  inter texta, 
E.  populifolia. 
At  7  miles  : — E,  oleosa. 
At  6  miles : — Casuarina  Camhagei. 
At  5  miles : — Geijera  parvijlora. 
Acacia  aneura, 
Eremophila  Mitchelliy 
Callitria  rohustay 
ExocarpiM  aphyllay 
Capparis  Mitchelli^ 

Acacia  collelioides^  A.  Cunn.,  (Pin  Bush), 
A.  Itakeoidea,  A.  Cunn.,  (in  some  western  localities  called 

Black  Wattle), 
A,  excel ea, 

Dasmia  quinqtcepartita^  F.v.M.,  a  climber. 
At  3  miles  : — Hakea  leucoptera. 

Eucalyptus  dumosa^  A.  Cunn., 
E,  virtdis, 

FtMantis  acuminatus. 
At  2  miles  : — Pittosporum  phillyroioideSy 
Myoporum  deserti, 

Ventilago  viminrUisy  (not  seen  again  after  passing  Cobar). 
The  distance  travelled  from  Bourke  to  Cobar  is  about  100 
miles,  and  altogether  nine  Eucalypts  were  seen,  viz.  : — 

E,  rostrata  (only  along  the  river),  E.  microtheca^  E.  largi/torens^ 
E.  populifoliay  E.  inter texUi,  E,  Aforrisii,  E»  viridis,  E.  oleosa  and 
E,  durnosa  in  the  order  named.     About  midway  and  five  milee 
east  of  the  road  is  E.  terminalis, 
39 
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Four  of  these  species  are  what  are  known  as  Mallees,  a  name 
applied  to  those  dwarf  Eucalypts  which  throw  out  a  cluster  of 
stems  from  one  root,  and  also  grow  in  clumps  or  scrubs  from  a  few 
acres  up  to  several  hundred.  They  prefer  slightly  elevated  land 
(not  necessarily  high  ridges),  never  being  found  on  river  flats. 
In  this  they  are  the  exact  an thi thesis  of  E.  microtheca  and  Acacia 
pendula  (Myall  or  Boree).  The  leaves  are  full  of  oil,  and  around 
Cobar  where  these  trees  are  plentiful  there  is  certainly  a  great 
future  in  store  for  the  oil  industry.  As  the  trees  are  short  the 
leaves  are  easily  accessible,  and  pruning  them  stimulates  the 
growth,  so  that  it  might  almost  be  said  the  supply  is  inexhaus- 
tible. 

The  Mallees  are  all  easily  separated  by  their  fruits,  but  a 
bushman  would  recognise  E,  AforriHti^  Baker,  as  being  the 
shortest,  having  fairly  broad  leaves,  rather  rough  flaky  brown  to 
grey  bark,  getting  whiter  near  the  top,  the  softest  wood,  and 
l)eing  more  easily  torn  out  by  the  roots  than  any  of  the  others. 
The  fruits  are  large,  often  in  threes,  and  might  be  confused  with 
some  forms  of  E.  tereticornia,  Sm.,  or  E.  viminalis,  Labill.  The 
trees  average  from  10  to  15  ft.  high,  with  a  diameter  from  2  inches 
to  6  inches.  The  wood  reminds  one  of  E.  deafbatay  F.v.M.,  and 
in  other  ways  seems  to  have  affinities  with  it,  but  I  have  seen 
both  growing  on  one  hill,  and  they  are  quite  distinct. 
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spreading  habit.  This  species  also  grows  into  fairly  large  trees 
50  feet  high,  and  is  then  known  as  Big  or  Giant  Mallee.  Its 
fruits  are  rather  large,  being  slightly  barrel-shaped,  with  the 
greatest  diameter  in  the  middle.  For  utility,  its  wood,  which  is 
hard,  stands  before  any  of  the  other  three. 

E.  dumamj  A.  Cunn.,  is  known  as  White  Mallee  from  its 
having  white  smooth  bark  to  the  ground.  It  is  generally  found 
growing  with  E.  oleosa,  and  these  two  form  Mallee  scrubs,  some- 
times associated  with  E.  vin'fUs,  but  the  latter  will  often  form  a 
scrub  by  itself,  as  also  will  E.  Morrisii  to  a  less  extent. 

E.  dumosa  and  E.  oleosa  might  be  confused  in  the  field  through 
growing  together  and  the  great  similarity  in  their  leaves.  Their 
fruits  at  once  separate  them,  those  of  E.  dumosa  being  generally 
the  larger  and  not  constricted  at  the  rim.  A  characteristic 
difference  in  general  appearance  is  that  the  stems  of  E,  duviosa 
are  erect  and  white,  while  those  of  E,  oleosa  are  more  spreading, 
slightly  crooked,  and  have  the  lower  parts  covered  with  brown 
flaky  bark  (PI.  xxxix.,  figs.  1-2).  Both  have  hard  wood.  It  may 
here  be  mentioned  that  no  other  Mallees  except  these  four  were 
met  with  north  of  the  Lachlan  on  this  road. 

One  feature  noticed  all  through  was  that  all  these  species 
prefer  sedimentary  formation,  generally  Silurian  slate,  and  rarely 
grow  on  igneous  rocks. 

The  only  Casuarina  noticed  between  Bourke  and  Cobar  was 
C.  Camhagei,  Baker. 

The  Acacias  were  A.  stenophyllay  A.  Oswaldi,  A.  aneura,  A. 
excelsa,  A.  sp.,  (Gidgea),  A.  BurkUtii,  A.  hotucUophyUa,  A. 
dorntoxifloii,  A.  decora,  A.  colUtioides  and  A.  hakeoides. 

Generally  speaking  the  country  traversed  is  level,  but  along 
the  southern  half  towards  Colmr  a  few  hills  of  sedimentary  origin 
rise  a  few  hundred  feet  al>ove  the  surrounding  plain. 

Tlir  view  from  one  of  tliese  tops  is  very  different  from  anything 
to  1h?  s«Miii  near  the  coast,  and  less  lK*autiful.  Still  it  is  well 
wortli  seeing,  and  there  is  a  weird  charm  in  the  great  expanse  of 
wilderiH»ss  which  appears  on  every  side. 
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Other  hills  can  be  seen  rising  here  and  there  at  distances  up  to 
30  or  40  miles  away.  From  the  base  of  one  to  the  other  the  land 
is  so  level  that  in  a  good  season  it  looks  like  a  green  carpet 
extending  for  miles,  and  the  heads  of  the  waving  Mallee  remind 
one  of  a  field  of  maize.  But  too  often  the  carpet  seems  horribly 
worn  into  great  patches  of  red  and  brown,  and  the  drought- 
stricken  land,  denuded  of  all  grass  and  herbage,  glares  through 
the  straggling  foliage. 
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A  FISH  DISEASE  FROM  GEORGE'S  RIVER. 
By  R.  Grkio  Smith,  M.Sc.,  Macliat  Bactibiologi9t  to  thk 

SOCIKTT. 

In  the  middle  of  August  there  waa  received  from  the  Rsheries 
Ilepartment  the  carcase  of  a  bream  which  had  been  found  float- 
ing, in  a  dying  condition,  on  the  sur&oe  of  George's  River,  a  few 
miles  south-west  of  Sydney.  The  epidermis  showed  several 
slightly  hjHnorrhagic  patches.  The  lateral  blood  vessels  and 
adjacent  portions  of  the  muscles  were  congested;  the  liver  waH 
mottled  and  pulpy;  the  peritoneal  cavity  contained  cheesy  masses. 
The  stomach  was  much  congested  and  contained  a  reddish  viacid 
fluid.  The  intestine  was  slightly  congested  near  the  anua,  and 
contained  a  dark  bile-coloured  fluid.  The  other  organs  were 
apparently  normal,  and  the  muscles  and  alimentary  canal  were 
found  to  be  free  from  parasites. 

In  the  bacteri<Jogical  investigation,  plate  cultureft  were  made 
with  media  which  had  Ijeen  inoculated  with  the  several  parts  of 
the  carcase.  The  muscles  were  proved  to  be  sterile,  while  the 
heart  blood,  the  spleen,  and  the  Uver  contained  three  orgaaismK. 
The  first  of  thcne  was  a  gelatine-liquefying  fluorescent  bacterium 
( lUu:*.  ^^MorfJir^n* ),  which  was  not  investigated  further.  The 
?ieeond  was  a  rather  large  bacterium^  which  slowly  liquefied 
gelatin*-  and  exhibited  bipolar  staining.  A  pure  culture  of  thi^ 
or^ani«4n  wa^  distril^tod  iu  normaJ  saline,  and  a  few  drops  of  the 
ML«penM«>ii  «'as  injected  into  the  muscles  of  two  carp.  Beyond 
«^howiut^'  a  scar  at  the  point  <#f  inoculation,  these  were  unaflSected 
anil  wffre  apparently  healthy  after  a  month's  observation.  The 
tM-iranism  «'a«  not  investigated  furtl^fr. 

Tli^  third  organism  wa^  a  smaller  bacterium  which  rapidly 
p-pt^/nivHii    gelatine   and    staiifted    1/ipolarly.       It   ocxrurred    in 
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practically  pure  culture  in  the  intestine,  and  with  the  other  two 
bacteria  in  the  organs.  When  suspended  in  normal  saline  and 
inoculated  into  the  muscles  of  a  carp,  it  strongly  affected  the 
experimental  fish.  In  24  hours  its  movements  were  slow;  in  40 
hours  (the  morning  of  the  second  day)  it  was  found  floating  upon 
its  side  near  the  surface  of  the  water  of  the  aquarium,  i-espiring 
rapidly  and  swallowing  and  ejecting  air.  It  was  apparently  in  a 
dying  condition.  Four  hours  later  it  had  sunk  to  the  lK)ttom  of 
the  water  and  was  respiring  very  slowly,  still  lying  upon  its  side. 
On  the  morning  of  the  third  day  it  was  found  dead,  floating  upon 
the  surface  of  the  water.  Death  had  probably  taken  place  in  52 
hours  after  inoculation. 

No  lesions  were  observed  on  the  epidermis  with  the  exception 
of  a  h:emorrhagic  streak  between  the  rays  of  the  caudal  fin. 
The  muscles  were  very  hsemorrhagic  on  the  side  upon  which  the 
carp  had  been  inoculated,  and  which  had  been  downwards  for 
practically  24  hours.  The  muscle  at  the  site  of  inoculation 
(midway  between  the  anal  tin  and  the  posterior  end  of  the  dorsal 
fin)  was  a  shade  less  hsemorrhagic  than  the  surrounding  muscle. 
The  organs,  with  the  exception  of  the  kidneys,  were  apparently 
normal;  these  were  pulpy  and  swarmed  with  the  inoculated 
bacteria.     A  plate  culture  from  this  organ  showed  the  bacteria 
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not  infected  by  way  of  the  alimentary  canal,  but  by  an  accidental 
wound  or  a  bite  from  another  fish. 

The  organism  was  cultivated  upon  the  usual  media  with  the 
view  of  determining  its  name  or  its  allies,  and  the  actual  appear- 
ances, etc.,  are  here  recorded  for  future  guidance. 

Description  of  thb  Bactbrium. 

Shape,  etc. — It  is  a  short  rod  with  rounded  ends.  The  size  is 
variable,  ranging  from  0*45  to  0*7  fi  in  breadth,  and  from  1*2 
to  1  -5  /i  in  length.  Longer  forms  may  occur.  In  the  animal 
tissues  it  has  a  distinct  capsule.  The  organism  stains  feebly  with 
methylene-blue,  better  with  thionin-blue,  and  strongly  with  carbol- 
violet  or  carbol-fuchsin.  With  the  latter  stains  many  of  the  forms 
appear  more  or  less  bent  and  \nbrion-like.  When  stained  with 
thionin-blue,  with  dilute  fuchsin,  or  with  carbol-fuchsin,  followed 
by  washing  in  alcohol,  the  younger  organisms  exhibit  bipolar 
staining;  the  older  and  longer  organisms  stain  in  three  places,  at 
the  poles  and  centrally.  This  latter  appearance  is  probably 
cauied  by  two  organisms  whose  ends  are  clase  together  while 
enclosed  within  a  thin  capsule.  The  cells  are  actively  motile,  the 
motion  being  produced  by  a  single  terminal  llagellum,  whose  length 
varies  from  l^  to  3  times  the  length  of  the  cell.  The  organism 
does  not  appear  to  form  spores. 

Gelatine  plate. — In  24  hours,  at  22'  C,  the  organism  forms  in 
the  medium  circular  li<|uefied  areas  alx)ut  1  5  mm.  in  diameter. 
The  colony  shows  a  white  central  |H)int  and  a  white  marginal 
ring.  When  magniiie<l  sixty-fold,  theiv  is  seen  an  irregular 
brownish  black  granular  centre,  then  a  clear  portion  c<.»ntaining 
large  floating  granular  clumps,  and  finally  similar  large  granules 
clustered  around  the  margins.  The  appearance  is  like  a  colony 
of  Vibrio  cholenK  The  edge  of  the  colony  is  smootli  In  48 
hours  the  colony  widens  to  5  mm.,  and  the  contents  api>ear  uni- 
formly turbid. 

G^latifie  Htab. — The  medium  is  litiuefied  along  the  line  of 
inoculation  in  24  hours  in  a  tubular  manner,  and  an  air-bubble 


608  A   FISH    DISEASE   FROM    GEOHGE's    RIVER, 

appears  at  the  top.  The  liquefied  medium  is  turbid,  and  there  is 
a  white  deposit  but  no  film.  In  48  hours  the  medium  is  almost 
completely  liquefied,  the  fluid  is  turbid,  and  there  is  a  slight  film. 
After  a  time  (7  days)  a  turbidity  extends  from  the  surface  to 
about  0*5  cm.  downwards,  the  lower  portion  of  the  liquefied 
medium  is  clear,  and  there  is  a  white  granular  deposit;  no  film  is 
apparent. 

Olucose-gelaiine  or  lactose-gdatiiie. — No  gas  is  produced  ia 
either  of  these  media. 

Agar  pl<Ue, — The  surface  colonies  are  circular,  translucent  white, 
raised,  and  moist  glistening.  When  magnified  they  are  seen  to 
be  circular,  finely  granular,  with  isolated  coarse  granules  in  the 
centre;  the  margin  is  homogeneous  and  the  edge  smooth.  The 
deep  colonies  when  magnified  are  seen  to  be  yellowish  brovn, 
coarsely  granular,  and  irregularly  shaped,  an  arrow-head  pattern 
l)eing  most  usually  seen. 

Agar  slope, — At  22°  the  growth  is  translucent  white  and  raided, 
with  a  slightly  lobed  or  straight  margin  and  smooth  edge.  It  is 
spread  out  and  irregular  at  the  base  when  in  contact  with  the 
condensed  water.  The  latter  is  turbid  and  contains  a  sediment. 
At  37"*  the  organism  refuses  to  grow  unless  a  considerable  quantity 
of  material  is  used  for  sowing.  The  growth  is,  however,  never 
so  luxuriant  as  at  22**. 


BT    R.    GRBIG   SMITH.  609 

The  white  colour  of  the  colonies,  the  liquefaction  of  the 
gelatine,  and  the  motility  of  the  organisms,  show  that  the 
bacterium  has  its  closest  allies  in  a  group  which  consists  chiefly 
of  harmless  water  bacteria.  The  tendency  to  produce  slightly 
curved  or  vibrion  forms  is  characteristic  of  the  phosphorescent 
bacteria  which  form  a  subdivision  of  this  group.  The  organism, 
however,  does  not  produce  phosphorescence  when  grown  in  sea 
water,  in  sea  water  with  1%  peptone,  in  sea  water  gelatine  or 
upon  sterile  fish  muscle.  Excluding  the  phosphorescence,  the- 
other  characters  show  an  affinity  with  the  subdivision  and,  as  far 
as  the  rapid  liquefaction  of  the  gelatine  is  concerned,  with  one 
of  the  members  Badllun  Itiminostis,  Beijerinck,  which  is  identical 
with  an  organism  described  by  Katz  as  BaeUltis  argenieo' 
phosphorescent  liqtie/acienH  and  renamed  Vibrio  luminosus  by 
Lehmann  and  Neumann.  As  the  organism  does  not  appear  to 
have  been  previously  described,  I  propose  the  name,  following  the 
nomenclature  of  Lehmann  and  Neumann,  Vibrio  bresitno!  (low 
Jjatin — Bresmia,  the  bream). 
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NOTES   AND    EXHIBITS. 

Mr.  D.  G.  Stead  exhibited  specimens  of  a  "  land-crab  "  (Cardir 
soma  sp.)  from  Tanna,  New  Hebrides,  known  to  the  Tannese  as 
"To-ba."  Also  the  remains  of  four  fresh-water  crayfishes  {Avta- 
copais  bicarinahis)  taken  from  the  stomach  of  a  Murray  Cod 
{Oligorus  macquarienais).  He  also  called  attention  to  the  large 
numbers  of  the  "southern  craytish"  {Palinurnn  Edvcardsii) 
which  have  been  sold  in  Sydney  lately,  a  few  of  which  had  been 
caught  in  Port  Jackson. 

Mr.  North  exhibited  the  type  of  Bremiornis  carteri,  a  new 
genus  and  species  of  bird  from  North-west  Australia,  recently 
described  by  him  ("Victorian  Naturalist,"  Vol.  xvii.,  p.  78); 
also  two  specimens,  including  the  type,  of  Platycercus  rnacgUli- 
vrayi,  from  the  Burke  District,  North  Queensland,  described  by 
him  on  page  93  of  the  present  month's  numl:)er  of  the  sanje  publi 
cation.  Likewise  the  eggs  of  the  following  species  : — Great  Palm 
Cockatoo,  Microglossus  aterrimuH,  Gmel.;  Banks's  Black  Cockatoo, 
Calyptorhytichus  banktni,  Lath.,  Yellow-tailed  Black  Cockatoo, 
C/uiiereun,  Shaw;  Western  Black  Cockatoo,  C  stellatus,  Wagl.; 
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in  his  paper.  Also  a  photograph  of  a  group  of  White  Box, 
EuccdypttLS  eUbenSy  near  Cowra,  showing  the  effect  of  the  heavy 
snow  storm  in  July;  these  particular  trees  suffered  more  than 
others  growing  at  higher  levels. 

Mr.  Fred.  Turner  exhibited,  and  offered  some  observations  ou 
a  collection  of  thirty-five  Australian  or  introduced  plants  which 
many  dairy  farmers  and  managers  of  butter  factories  suspect  of 
causing  the  bad  flavour  (fishiness)  in  butter  that  has  been  so 
noticeable  in  Australian  dairy  produce  in  London  and  the 
colonies  of  late,  and  has  resulted  in  so  much  controversy  in  the 
newspapers  by  dairy  bacteriologists  and  produce  merchants.  The 
plants  were  collected  in  nearly  all  the  Australian  Colonies,  and 
were  forwarded  to  Mr.  Turner  for  identification  and  report.  The 
list  of  the  plants  is  as  follows  :  — 

Kanunculace^ :  Ranunculus  lappacetus^  8m., /^.  pleheim*,  R.Br., 
R,  parviJlartMf  Linn. — CKUCiFERiE  :  Barbaiea  vul^Sti$^  R.Br., 
Cardumine  dictyosperma^  Hook.,  C.  teauifolia^  Hook.,  ^nnodia 
Jilifoliay  Benth.,  B,  trisecta,  Benth.,  B.  iicnttartioid esy^^wth,^  y>. 
lasiocarptk,  F.v.M.,  *Cap»dla  burtia-pastoris,  Moench.,  ^Lepidium 
sativum^  Linn.,  Thlaspi  cochlearinum^  F.v.M.,  *Srnapin  arvenitu, 
Linn.,  *Svn/tnbriuin  ofieinale.  Seep.,  "^Senebiera  didyma.  Pei*s. — 
LEQUMiNOSiE:  Trigonella  suavissinia,  Liudl.,  *yf€lUotns  jMrt^i- 
Jlorus,  Desf.,  *J/.  alba^  Willd.  —  UMBELUFERiE  :  Apium  austraU'y 
Thou.,  A,  leptophylluiUy  F.v.M.,  Dxhcus  brachiatusy  Sieb., 
*Anethutn/(£aiculutn,  Willd. — CoMPOsiTiE  :  Bidetut  pilom^  Linn  , 
*Tayete8  ylandaliferay  Sch.,  *Hypochitris  glcd)ray  Linn.,  *//. 
radicUa,  Linn.,  ^Vryptostemvia  calendulaceuniy  R.Br ,  *  Inula 
graveoUnSy  Desf. — Labiat^e:  Altntha  satnreioidta^  R.Br.,  *Stachys 
arvetisiSf  Linn.  — CilENOPODiACKiE  :  *Chenopodium  anihrosioideb, 
Linn.,  C  carinatum,  R.Br.,  *C  murale,  Linn.,  Salicornia 
arbuscula^  R.Br. 

Introduced  plants  are  indicated  by  the  asterisks. 

The  Acting  Director  of  the  Botanic  Gardens,  on  Ijehalf  of  Mr. 
J.  H.  Maiden,  exhibited  two  well-grown  pot-plants  in  ttowi»r-- 
Dendrobium    yracilicauley    F.v.M.,    var.     JJofveanutn,     Maiden, 
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from  Lord  Howe  Island,  distinguished  from  the  common  New 
South  Wales  form  by  the  stouter  pseudo-bulbs,  the  larger  flowers, 
and  the  lighter  colour  of  the  flowers  without  the  red  markings 
on  the  outside  of  the  sepals ;  and  Anthurium  Scherzerianuni, 
Schott,  var.  album,  from  Guatemala. 

Mr.  Baker  showed  a  specimen  in  spirit  of  the  phosphorescent 
fungus,  Plmirotuff  candegcens,  F.v.M.,  from  New  South  Wales. 

Mr.  R.  Greig  Smith  showed  cultures  and  micro-photographs  of 
the  Bacterium  described  in  his  paper. 

Mr.  Deane,  on  behalf  of  Mr.  P.  E.  Williams,  exhibited  a 
remarkable  quartzite  stone  axe,  with  a  hafting  groove,  obtained 
from  an  old  aboriginal  burying-ground  on  the  Riyer  Darling  near 
Wilcannia.  The  strong  winds  of  the  past  four  years  had  gradually 
removed  the  sand  to  a  depth  of  6  feet,  whereby  bones,  and  the 
tomahawfc  exhibited,  were  brought  to  light. 

Mr.  Palmer  exhibited  a  fine  aboriginal  grinding-stone  turned 
up  by  the  plough  on  the  site  of  an  old. camping-ground  at  Lawaon, 
Blue  Mts.;  in  the  absence  of  nardoo  this  stone  may  perhaps  have 
been  used  for  crushing  the  capsules,  or  grinding  the  seeds  of  one 
of  the  Eucalypts  which  are  much  sought  after  by  the  Gang  Gang 
Parrots.    Also  a  smaller  grinding-stone  and  two  small  stone  knives 
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WEDNESDAY,  OCTOBER  31st,  1900. 


The  Ordinary  Monthly  Meeting  of  the  Society  was  held  at  the 
Linnean  Hall,  Ithaca  Road,  Elizabeth  Bay,  on  Wednesday 
evening,  October  3l8t,  1900 

Mr.  Henry  Deane,  M.A.,  F.L.S.,  Jbc,  Vice-President,  in  the 
Chair. 


DONATIONS. 

Department  of  Agriculture,  Brisbane. — Queensland  Agricul- 
tural Journal  Vol.  vii  Part  4  (Oct.,  1900).  From  the  Under- 
SwrtUMfry  Jot  Agriculture. 

Greological  Survey,  Brisbane — Annual  Progress  Report  for  the 
Year  1899.     From  the  Director. 

Royal  Geographical  Society  of  Australasia  (Queensland  Branch) 
— Queensland  G^eographical  Journal.  1 5th  Session.  Vol.  xv. 
(1899-1900)      From  tfie  Society. 

Australian  Grasses  (with  Illustrations).  By  Fred.  Turner, 
F.L.S.,  F.R.H.S.,  Ac  Vol.  i.  (8vo.  Sydney,  1895).  From  the 
G&vernment  FritUer,  Sydney. 

Australian  Museum,  Sydney  —  Miscellaneous  Publications. 
No.  6  (1900).     From  the  Trtistees. 

Department  of  Mines  and  Agriculture,  Sydney — Geological 
Sur>ey  :  Records.  Vol.  vii.  Part  1  (1900) :  Agricultural  Gazette 
of  New  South  Wales.  Vol.  xi.  Part  10  (October,  1900).  From  the 
Hon.  the  Minister /or  Mines  and  Agriculture. 

One  Separate  (from  Agricultural  Gazette  of  New  South  Wales; 
Miscellaneous  Publication,  No.  408).  By  D.  McAlpine.  From 
the  Aut/ior, 
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Royal  Anthropological  Society  of  Australasia,  Sydney — Science 
of  Man.  Vol.  iii.  n.s.  Nos.  8-9  (Sept. -Oct.,  1900).  From  the 
Society, 

Royal  Society  of  New  South  Wales,  Sydney — Abstract  of  Pro- 
ceedings, September  5th  and  October  3rd,  1900.  From  the 
Society. 

Australasian  Journal  of  Pharmacy,  Melbourne.  Vol.  xv.  Na 
178  (Oct.,  1900).     From  the  Editor, 

Department  of  Agriculture,  Victoria — Guides  to  Growers. 
Nos.  45-47  :  Five  Reports  by  Messrs.  A.  A.  Brown,  J  F.  Howell, 
R.  Crowe,  D.  McAlpine,  A.  N.  Pearson,  and  H.  W.  Potts  (1899- 
1 900) :  First  Steps  in  Ampelography.  By  Marcel  Mazade  (1900). 
From  the  Secretary  for  Agriculture, 

Field  Naturalists'  Club  of  Victoria — Victorian  Naturalist. 
Vol.  xvii.   No.  6  (Oct.,  1900).     From  the  Club. 

Royal  Society  of  Victoria,  Melbourne — Proceedings.  Vol.  xiiL 
Part  1  (Aug.,  1900).     From  the  Society. 

Statistics  of  the  Seven  Colonies  of  Australasia,  1861  to  1899 
(1900).  By  T.  A.  Coghlan,  Government  Statistician,  Sydney. 
From  the  Author. 

Department  of  Agriculture,  Perth,  W.A.- Journal.     Vol.  ii. 
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Manchester  Literary  and  Philosophical  Society — Memoirs  and 
Proceedings.     Vol.  xliv.    Part  iv.  (18991900).     From  the  Society. 

Medical  Press,  London.  Vol.  cxx.  No.  3201,  Educutional  No. 
(Sept.,  1900).     From  the  Editor. 

One  Separate  :  "  Bryozoa  from  Franz-Josef  Land,"  «kc.  (from 
Journ.  Linn.  Soc.,  Zoology,  Vol.  xxviii.).  By  A.  W.  Waters, 
F.LS.     From  the  Author. 

Royal  Gardens,  Kew — Hooker's  Icones  Plantarum.  Vol.  vii. 
Part  iii.  (Aug.,  1900).     From  the  B^ntham  Trustees. 

Royal  Microscopical  Society,  London — Joamal,  1900.  Part  4 
(Aug  ,  1900).     From  the  Society. 

Royal  Society,  London — Proceedings  Vol.  Ix vi.  No.  43  4  (  A  ug., 
19(X)).     From  the  Society. 

Zoological  Society,  London  — Proceedings,  1 900  Part  ii.  ( Aug. ) : 
List,  kc,  1900.     From  the  Society. 

Royal  Society  of  Edinburgh — Proceedings.  Vol.  xxii.  (Sessions 
1897-98,  1898-99):  Transactions.  Vol.  xxxix.  Parts  ii.-iv. 
(1897-1899).     From  the  Society. 

Canarlian  Institute,  Toronto — Transactions.  Vol.  vi.  Parts  1-2 
(Nos.  11-12;  December,  1899;.     From  the  lustHnte. 

Academy  of  Natural  Sciences,  Philadelphia — Pniceedings,  1900. 
Part  1  (Jan.-Feb.).     From  the  Academy. 

American  Academy  of  Arts  and  Sciences,  Boston — Pnx*edings. 
Vol.  XXXV.    Nos.  20-22  (April,  1900).     From  the  Academy. 

American  Naturalist,  Cambridge.  Vol.  xxxiv.  No.  404  (Aug., 
1900).      From  the  Editor. 

American  Philosophical  .S^iety,  PhilarJelphia— Prric<r4fiing^. 
Vol.  xxxix.    No.  161  ( 19(H);.     From  the  Society. 

Tufts  College,  Mass.— Tuft-j  College  Studie^t,  No.  G  (F#-b.,  1900;. 
From  the  College. 
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U.S.  Department  of  Agriculture,  Washington :  Division  of 
Biological  Survey — Bulletin.  No.  13  (1900) ;  North  American 
Fauna.  No.  18(1900):  Division  of  Entomology— BuWetin.  Nos. 
24-25,  n.8.  (1900):  Division  of  Vegetable  Physiology  and  Pathology 
—Bulletin.     No.  22  (1900).     From  the  Secretary  of  Agriculture, 

Perak  Government  Gazette,  Taiping.  Vol.  xiii.  Nos.  26-32 
(Aug.-Sept.,  1900).     From,  the  Government  Secretary, 

Archiv  fiir  Naturgeschichte,  Berlin.  Ixvi.  Jahrgang.  i.  Band. 
3  Heft  ( 1 900).     From  the  Editor, 

Entomologischer  Verein  zu  Berlin — Berliner  Entomologische 
Zeitschrift.    xlv.  Band.    1  u.  2  Heft  (1900).     From  the  Society, 

Gesellschaft  fiir  Erdkunde  zu  Berlin — Verhandlungen.  Band 
xxvii.(1900).  Nos.  2-4:  Zeitschrift.  Band  xxxiv.  (1899).  Na  6. 
From  the  Society. 

Medicinisch-naturwissenschaftliche  Gesellschaft  zu  Jena — Jen- 
aische  Zeitschrift.   xxxiv.  Band.   1  Heft  (1900).    From  the  Society. 

One  Separate  :— "  Der  Monotremen-  und  Reptilien-Schadel 
(1900).     Von  Dr.  V.  Sixta.     From  the  Author. 

Zoologischer  Anzeiger,  Leipzig,  xxiii.  Band.  Nos.  622-624 
(Aug.-Sept.,  1900).     From  the  Editor. 

jkyjjt^  lloYiilt'  tie  Geo^raphit^  fl'  Anvers-  -Bull^^tin.    Tome  xxjv. 


DONATIONS.  617 

Society  Royale  dcs  Sciences,  Upsal — Nova  Acta.  Seriei  iii. 
VoL  xvin.    Fasc.  ii.  (1900).     From  the  Society. 

University  of  Upsala :  Geological  Institution  —  Bulletin. 
Vol.  iv.    Part  2  (No.  8,  1899).     From  Uie  University, 

Asiatic  Society  of  Bengal,  Calcutta — Journal.  Vol.  Ixix. 
Part  i.  No.  1;  PartiL  No.  1  (1900) :  Proceedings.  1900.  Nos.  v.- 
viii.  (May- Aug.).     From  the  Society. 

College  of  Science,  Imperial  University  of  Tokyo— Journal. 
Vol.  xiiL  Part  2  (1900):  Calendar  for  the  Year  1899-1900. 
From  the  University, 

Museu  Paulista,  S.  Paulo— Re  vista.  Vol.  iv.  (1900).  From 
the  Mujteum. 

Department  of  Agriculture,  Cape  of  Good  Hope — Report  of 
the  Marine  Biologist  for  the  Year  1899.  Frcrni  the  Under- 
Secretary  for  Agriculture, 

South  African  Ma<(eum,  Cape  Town —Annals.  Vol.  ii.  Part  ii. 
(June,  1900).     From  the  Trusts*. 


40 


618 
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Db»cription8  of  New  Species,  *fec. 

By  Thos.  Steel,  F.L.S.,  F.C.S. 

(Plate  xli.) 

The  first  naturalist  to  collect  a  land  planarian  in  Tasmania 
was  Darwin,  who  found  one  species  on  the  island  on  the  occasion 
of  the  visit  of  the  Beagle  in  1832,  and  subsequently  described  it 
as  Planaria  Tasmaniana  (i,  p.  244).*  Since  then  the  only 
additions  to  our  knowledge  of  the  land  planarians  of  Tasmania 
have  been  made  by  Dendy  in  1892-3  in  his  papers  read  before 
the  Australian  Assoc.  Adv.  Science  and  the  Royal  Society  of 
Victoria,  and  by  Graff  (lo)  wlio  worked  on  material  supplied  by 
Dendy.  Disallowing  Geoplana  halfouri,  Graff,  as  being  really 
synonymous  with  G.  Tasmaniana  (Darwin),  and  G.  WeUingtoni^ 
Dendy,  which  is  very  doubtfully  identified  by  Graff  (lo,  p.  369) 
from  Dendy's  description  of  a  single  probably  immature  specimen, 
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The  following  is  a  list  of  the  names.  Those  marked  A  occur 
also  in  Australia  : — 

Geoplana  Tcumaniatia  (Darwin). 

„  „              wdkT.  flavicincla^  8teel. 

„  typhlopSf  Dendy, 

„  *  AcUe,  Dendy A 

„  t     J9     y^r./iMca,  Dendy. 

„  t  focUhallce,  Dendy A 

„  diefnenensisj  Dendy. 

„  Mortoni,  Dendy. 

„  ♦  tnunda,  Fletcher  &  Hamiltoii A 

„  *  variegcUa,  Fletcher  tk  Hamilton A 

,,  Dovei,  Steel. 

„  lyra.  Steel. 

„  «an^t/i^a  (Moseley) A 

„  Sugdeni^  Dendy   A 

Through  the  zeal  of  Mr.  H.  Stuart  Dove,  of  Lannceston,  I  have 
been  supplied  with  numerous  consignments  of  planarians  collected 
in  the  neighbourhood  of  that  town,  and  also  at  Table  Cape  in 
N.W.  Tasmania.  The  specimens  were  sent  to  me  by  Mr.  Dove 
both  alive  and  preserved,  from  time  to  time  during  the  last  few 
years,  and  his  kindness  in  this  matter  has  enabled  me  to  offer 
this  contribution  to  our  knowledge  of  a  s^jmewhat  ne;(lected 
branch  of  the  Tasmanian  fauna. 

All  the  species  found  so  far  can  be  included  in  the  old  genus 
fJeopJana,  no  example  of  a  Rhynchofiemtu  having  yet  U*en  met 
with.  There  is  nothing  specially  distinctive  alxiut  the  land 
planarians  endemic  to  Tasmania.  They  bear  a  general  resem- 
blance to  the  forms  occurring  in  Australia.  0>nsidering  the 
relationship  of  Tasmania  to  the  mainland,  this  is  to  lie  exf^ected, 
and.  as  a  matter  of  fact,  the  species  peculiar  to  Tasmania  do  not 
differ  in  character  frrnn  those  common  to  Tasmania  and  Australia, 

*  Signifies  th*t  I  hAve  not  Men  TMznanian  examplet,  And  t  that  I  have 
not  teen  specimens  from  %ny  loealitj. 


620 


TASMANIAN    LAND    PLANARIANS, 


more  than  local  species  occurring  in  individual  regions  of  Aus- 
tralia, differ  from  one  another. 

The  type  specimens  of  the  species  described  in  this  paper  are 
deposited  in  the  Australian  Museum,  Sydney. 

Geoplana  Dovei,  n.sp. 
(Plate  xli.,  fig.  1.) 

GeopLana  LticcLsi,  Dendy,  (e,  p.  180,  and  8,  p.  421,  but  not  s, 
p.  43;  4,  p.  74;  nor  5,  p.  40,  pi.  iv.  fig.  4),  Graff  (10,  p.  350,  in  so 
far  as  reference  is  made  to  the  Tasmanian  form,  but  not  to 
the  Victorian  form);  non  Spencer  (9, p.  91). 

Gmplaiia  Lucasi  was  originally  described  and  figured  by  Dendy 
from  specimens  obtained  in  Victoria.  Subsequently  he  doubt- 
fully ("provisionally  at  any  rate  ")  identified  examples  of  a  land 
planarian  procured  in  Tasmania  as  belonging  to  the  same  species 
Graff,  in  commenting  on  specimens  of  the  Tasmanian  worm  sent 
to  him  by  Dendy,  contrasts  the  dorsal  markings  with  those 
figured  and  described  by  Dendy  for  the  Victorian  species,  and 
throws  doubt  on  the  specific  identity  of  the  two.  Graff  does  not 
appear  to  have  had  any  of  the  Victorian  species  before  him,  and 
hesitated  about  constituting  the  Tasmanian  form  a  distinct 
species.     He  says  : — 
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dorsal  line  and  being  of  similar  shape  is  by  no  means  sufficient 
reason  for  considering  them  as  identical;  indeed  many  of  the 
described  species  of  land  planarians  from  all  parts  of  the  world 
differ  less  from  one  another  than  do  the  forms  under  considera- 
tion. 

As  I  am  satisfied  that  Dendy*s  description  of  the  V'ictorian 
G.  Lucasi  cannot  be  made  to  cover  the  Tasmanian  species,  I  have 
deemed  it  ad^'isable  to  rename  the  latter,  of  which  the  following 
is  a  description  : — 

Dorsal  surface  to  the  eye  appears  of  a  uniform  dark  purplish- 
brown  colour,  with  a  narrow  median  very  dark  brown  line  just  dis- 
tinguishable, extending  from  end  to  end  in  some  individuals  but 
disappearing  about  midway  between  the  ends  in  others.  Under 
the  lens  the  dark  brown  of  the  surface  Ls  resolved  into  very 
numerous  inosculating  stipplings,  mainly  longitudinal,  on  a 
groundcoloor  of  somewhat  paler  brown,  and  extending  uniformly 
over  the  whole  surface.  Ventral  surface  uniform  pale  brown  with 
a  pinkish  tinge. 

The  body  »  fattened  and  leaf -shaped,  about  equal  width  for 
the  greater  part,  curving  abruptly  to  a  blunt  point  posteriorly, 
and  produced  at  anterior  end  to  a  pointed  tip. 

Eyes  large  and  conspicuous,  in  a  single  row  n^und  the  anterior 
tip  and  continued  without  any  grouping,  in  a  njw  for  a  few  mm. 
down  the  sides. 

Length  in  spirit  43  uiin.  by  7  mm.  broad.  Periphar\'ngeal 
aperture  25  and  genital  opening  32  mm.  from  anterior  tip.  An 
example  when  crawling  was  alx>ut  o7  mm.  in  length  by  ^  mm. 
wide,  and  when  c*jntracted  at  re^t  ^jecaroe  ihortenerj  crmsiderably 
and  from  10  to  12  mno.  wide. 

//^/.— Table  Cape,  Ta^^mania  (Mr.  H.  .Stuart  Dove>. 

In  shape  and  general  charact«;r  this  species  seems  to  me  to  Ije 
related  to  G.  Jfartoni,  i>endy,  but  the  markings  on  both  ^-urfaces 
of  the  latter  are  very  distinctive. 

I  hav**  pleanore  in  avtociating  the  nafloe  of  Mr.  Dove  « ith  this 
haotfisome  sp»n.-i«A  in  recugnicioo  of  his  excellent  work  in  the  ctA- 
lfft;ti«Hi  (A  Iao#i  plaoarians  in  Tasmania. 
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Early  in  September,  1899,  an  individual  of  this  species  which 
Mr.  Dove  collected  at  Table  Cape,  deposited  an  egg-capsule,  which, 
together  with  the  planarian,  he  sent  on  to  me.  The  box  contain- 
ing the  specimens  was  some  8  days  in  transit,  during  which  time 
the  capsule  hatched.  I  found  two  young,  together  with  the  adult, 
in  a  living  and  healthy  state.  The  following  is  a  description  of 
the  young  : — Dorsal  surface  dark  purplish-brown,  with  stipplings 
resembling  those  of  the  adult.  One  specimen  was  11  and  the 
other  10  mm.  in  length.  The  latter  has  the  median  dorsal  space 
almost  free  from  pigment,  forming  a  pale  brown  band  with  only 
a  few  scattered  brown  specklings,  and  no  indication  of  the  black 
median  line.  In  the  longer  specimen  this  pale  space  is  very 
faintly  indicated,  the  pigmentation  being  nearly  uniform  all  over, 
and  the  black  line  is  plainly  visible  exactly  as  in  the  adult, 
extending  for  about  half-way  from  anterior  tip. 

Ventral  surface  in  both  thickly  speckled  with  brown  spots 
which  have  a  tendency  to  crowd  into  the  median  space  and 
towards  the  margins,  and  thus  to  form  three  longitudinal  bands 
with  less  speckled  space  between. 

When  alive  the  cross  section  of  these  young  was  exceedingly 
angular,  the  back  being  raised  in  the  form  of  an  acute  longitudi- 
nal ridge,  giving  the  little  creatures  a  very  slug-like  aspect,  but 
otherwise  the  shape  resembled  that  of  the  adult.     Eyes  verj'  large 
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young  ones  hatched  out  in  8  days  after,  the  period  of  hatching  is 
probably  just  within  that  time.  The  second  capsule  was  found 
by  Mr.  Dove  already  deposited,  lying  beside  the  adult,  and 
occupied  a  similar  time  in  transit.  The  darker  pigmentation  of 
the  young  individual  from  this  capsule  and  its  somewhat  greater 
length,  together  with  the  fact  of  the  capsule  having  been  already 
laid  when  found,  lead  me  to  infer  that  it  was  some  days  older 
than  the  others. 
The  capsules  of  this  species  are  about  4  mm.  in  diameter. 

Geoplana  LYRA,  n.sp. 
(PI.  xU.,  fig.  2.) 

Colour  of  dorsal  surface  light  yellow,  with  three  sharply  defined 
lines  of  dark  brown.  Starting  from  anterior  end  the  lines  are  of 
equal  width  until  just  over  the  peripharyngeal  opening,  when 
they  become  somewhat  broader,  the  median  one  more  so  rtian  the 
others,  and  continue  thus  as  far  as  the  genital  aperture,  when 
they  again  resume  their  original  proportions. 

The  group  of  lines  is  well  in  the  centre  of  the  body,  having  a 
clear  space  between  the  lateral  ones  and  the  sides  of  about  ^  of 
the  total  width  of  the  body,  and  somewhat  resembling  the 
arrangement  of  the  strings  of  a  stringed  musical  instrument. 
At  both  ends  the  lines  merge  into  one  another.  The  anterior  tip 
is  coloured  brown. 

Ventral  surface  of  a  somewhat  paler  yellow  than  the  dorsal, 
without  markings. 

Eyes  as  usual,  in  a  single  row  round  anterior  tip  and  in  a 
straggling  line  with  moderate  grouping  for  some  distance  down 
the  sides. 

In  a  spirit  specimen,  which  is  25  mm.  long  by  3^  mm.  at  widatt 
part,  the  peripharyngeal  opening  is  15  and  the  genital  apertim :' 
20  mm.  from  anterior  tip.      The  same  example  when  crawlifl 
had  a  length  of  about  40  mm.     Another  individual  was  50  mm 
in  length  when  crawling.     In  repose  the  body  is  drawn  up  to  I 
broad  strap-shape. 
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Hob, — Table  Cape,  Tasmania  (Mr.  U.  Stuart  Dove  and  Mr. 
Easton). 

In  npirit  the  yellow  colour  dissolves,  leaving  the  body  white, 
the  brown  lines  remaining  unchanged. 

From  the  description  alone  this  species  might  be  confused  with 
the  three-lined  form  of  G,  mediolineata^  Dendy  (4,  p.  77),  but  it 
is  readily  distinguished  by  its  totally  different  shape  and  by  the 
very  central  position  of  the  group  of  lines. 

Qboplana  Tasmaniana  (Darwin). 
(PI.  xli.,  figs.  3  and  4.) 

Plaiiaria  Tasmaniana^  Darwin  (1,  p.  244) ;  Geoplana  Ta8manian<iy 
Fletch.  &Hamil.,(2,p.  361),  Dendy  (e,  p.  178;  7,  p.  :^69j  8,  p.  421), 
Graff  (10,  p.  370);  Geoplana  bal/auri,  Graff  (10,  p.  375,  PL  v.,  figs. 
31-33).     Other  references  are  given  by  the  authors  cited  above. 

In  1844  Darwin  (i,p.  244)  somewhat  meagrely  descril>ed  this 
species,  the  only  one  with  which  he  met  in  Tasmania.  For  many 
years  no  further  land  planarians  appear  to  have  been  collected  in 
Tasmania  until  in  1893  Dendy  (6,p.  178)  gave  a  full  description, 
amongst  other  species,  of  a  form  which  he  considered  to  be 
identical  with  that  originally  made  known  by  Darwin.  Graff  (10, 
pp.  370  and  375),  having  material  sent  by  Dendy  before  him, 
concludes  that  the  latter  was  mistaken  in  his  identification,  and 
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am  of  the  opinion  that  Dendy  was  correct  in  his  identification, 
and  that  Graff  has  fallen  into  an  error  in  re-naming  the  species. 

Darwin  is  clearly  speaking  of  the  dorsal  surface  as  a  whole 
when  he  says  in  his  description  :— **  Colour  dirty  *  honey-yellow/ 
with  a  central  dark  brown  line  bordered  on  each  side  with  a 
broader  line  of  pale  *  umber-brown.' "  So  that  we  have  here  a 
description  of  a  worm  having  a  dirty  honey -yellow  dorsal  surface 
margined  by  broad  umber-brown  stripes,  and  with  a  dark  brown 
median  line  (PI.  xli.,  fig.  3).  This  description  tallies  exactly  with 
the  larger  proportion  of  the  specimens  of  this  species  which  I 
have  seen,  as  do  also  the  arrangement  of  the  eyes,  the 
dimensions  of  the  body,  and  the  position  of  the  orifices,  as  stated 
by  Darwin.  Graff  has  evidently  misread  this  description,  for  he 
refers  to  O.  Tasmaniaim  as  having  one  band  or  stripe,  whereas 
Darwin  very  plainly  mentions  three. 

Dendy  {loc,  cit,)  speaks  of  there  being  five  dorsal  lines  or 
bands,  comprised  of  the  median  line,  lateral  bands  and  marginal 
stripes,  and  states  that  on  preservation  in  spirit  the  margins  of 
the  dorsal  surface  with  their  stripes  become  turned  in  to  form 
lateral  surfaces.  In  my  experience  the  above  marginal  stripes 
should  more  properly  be  spoken  of  as  submarginal,  for  they  are 
distinctly  situated  in  the  living  animal  just  beneath  the  dorsal 
edge,  and  indeed  I  should  without  hesitation  have  termed  them 
ventro-marginal.  I  shall,  however,  speak  of  them  in  the  sequel 
as  submarginal.  Certainly  the  species  is  somewhat  variable  in 
itfl  markings,  the  narrow  submarginal  stripes  not  being  constantly 
present,  while  the  brotwl  lateral  bands  are  most  erratic  in  their 
extent.  I  possess  a  series  of  specimens,  in  some  of  which  not 
cmly  are  the  submarginal  stripes  quite  al)sent,  but  the  lateral 
bands  are  also  suppressed  save  for  about  one-third  of  the  length 
of  the  body  at  the  anterior  end,  the  remainder  of  the  dorsal 
surface,  with  the  exception  of  the  dark  median  line,  which  is  * 
constant  character,  being  of  a  speckled  colour,  which  is  exactlj 
expressed  by  Darwin's  term  "dirty  honey-yellow."  This  form 
bears  a  good  deal  of  resemblance  to  the  Australian  species  O* 
oriuUa,  Fletch.  «fe  llamil.    In  others  the  lateral  bands  are  broadened 
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out  SO  as  to  cover  the  whole  dorsal  surface  except  a  narrow  strip 
of  dirty  yellow  on  either  side  of  the  median  line,  the  submarginal 
stripes  being  also  strongly  defined.  Between  these  two  extremes 
there  are  many  gradations. 

A  medium  specimen  in  spirit  is  30  mm.  in  length,  with  the 
peripharyngeal  opening  19  and  the  genital  aperture  24  mm.  from 
anterior  tip.  A  small  example  20  mm.  in  length  has  the  relative 
positions  of  the  apertures  11  and  14^  mm.  respectively. 

On  two  occasions  examples  of  this  species  sent  me  by  Mr. 
Dove  from  Trevallyn  Hills  deposited  egg-capsules.  The  first  was 
laid  about  June  2, 1899,  and  failed  to  hatch.  The  other  deposited 
in  July  of  same  year  hatched  out  in  my  vivarium  about  4th 
September,  some  seven  weeks  after  being  laid.  In  both  cases 
the  capsules  were  between  2  and  3  mm.  in  diameter.  From  the 
one  which  hatched  there  emerged  four  young,  three  of  which  were 
about  13  mm.  in  length  when  fully  extended,  the  fourth  being 
only  about  half  that  size.  The  ground  colour  of  dorsal  surface 
was  milk-white,  sprinkled  all  over  with  brown  speckles,  tending 
to  arrange  themselves  in  an  irregular  median  l>and. 

Vcntial  surface  also  milk-white,  with  no  markings.  Eyes  in  a 
single  row  round  the  entire  margin,  with  no  side  grouping. 

Two  of  the  little  ones  fed  on  flies  which  I  disabled  and  gave  to 
them,  and  remained  alive  for  between  2  or  3  weeks,  but  eventually 
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A  spirit  Apecimen  27  mm.  long  by  4  mm.  wide  at  broadest  part, 
has  the  dorsal  pigmented  area  3  mm.  in  width  and  bordered  by 
^  mm.  of  yellow  margin. 

The  eyes,  which  are  in  a  single  row  with  a  few  scattered 
individuals,  are  rendered  conspicuous  by  being  situated  on  the 
light-coloured  margin  which  extends  all  round  at  the  tips  as  well 
as  the  sides,  completely  framing  the  coloured  area  of  dorsal 
surface.  The  submarginal  stripes  are  entirely  absent,  the  ventral 
surface  being  uniform  white  or  pale  yellow. 

In  same  specimen  the  peripharyngeal  opening  is  15  and  the 
genital  20^  mm.  from  anterior  tip. 

Hob, — Trevallyn  Hills  near  Launceston,  Tasmania  (Mr.  H. 
Stuart  Dove). 

In  a  small  collection  of  land  planarians  from  Rotorua,  New 
Zealand,  given  to  me  by  my  friend  Mr.  C.  Cooper,  of  Auckland, 
there  is  one  small  specimen,  prol>ably  immature,  of  an  apparently 
undescribed  form,  which  Ijears  a  remarkable  resemblance  to  the 
above  variety.  Thi.s  specimen  in  formaline  has  a  very  dark 
brown  narrow  dorso-median  line  with  dark  brown  on  either  side, 
paler  next  median  line,  and  darkest  next  marginal  space. 
Marginal  space  cream-white.  Marginal  spaces  each  \  of  total 
width,  coloured  area  ^  of  same.  Length  12  mm.  by  2  mm.  in 
width.  Peripharyngeal  aperture  9  mm  from  anterior  tip,  genital 
opening  not  visible.  Anterior  tip  brown,  not  inclosed  by  light 
margin,  differing  in  this  respect  from  the  aliove-described  Ta?*- 
manian  form.  Eyes  in  a  sinj^le  somewhat  straggling  row,  with 
l>are  indications-  of  grouping. 

T)\v  only  external  point  of  ditference  between  this  little 
planarian  and  a  ^mall  example  of  G.  Tiunnaniana  \ekT. ^flariciiicta^ 
is  that  the  pale  margin  dfies  nut  ext*»nd  round  the  anterior  tip. 

GioPL^iNA  iMEMENENsis,  Dendv. 

<  Plate  xli  ,  tig.  S.  > 

G.  di^iifut^n^iH,  liendy  (6,  p.  170:  a.  P-  421);  ArtiojffHtthia  /fi>- 
m<»«*'/i/tM,  (;raff,  uOt  p.  ^04.  PI.  v  ,  tigs.  20-24). 

This  >|j»<i»fs  was  not  figureti  l*y  Dendy,  and  by  his  description 
alon*-  it  is  not  eai^y  to  distinguish  from  G.  Tcurmantana.      OrafTt 
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however,  gives  excellent   figures  of   specimens  sent  to  him  by 
Dendy,  and  from  these  identification  can  be  readily  made. 

I  have  received  from  Mr.  Dove  a  small  series  of  examples  from 
Trevallyn  Hills  and  Table  Cape,  in  which  are  included  individuals 
having  the  range  of  markings  illustrated  by  GrafiT. 

GraflTs  figures  20  and  21  (op.  cit.)  have  reference  to  specimens 
of  the  typical  form  from  Mount  Wellington,  while  22-24  represent 
examples  of  Dendy 's  "slight  variety"  found  by  Professor  Spencer 
at  Parattah.  I  have  not  seen  specimens  of  the  "slight  variety," 
but  all  my  examples  with  markings  corresponding  to  GraflF's 
figures  thereof  correspond  in  size  and  stoutness  with  the  typical 
form  (PI.  xli.,  fig.  8).  I  have  .some  doubt  if  more  than  one  species 
is  not  here  involved,  but  Dendy  and  Graff  appear  to  be  satisfied 
on  the  point. 

Geoplana  Mortom,  Dendy. 

(Plate  xli.,  figs.  6  and  7.) 

Geoplana  Mortoni,  Dendy,  (6,  p.  181;  8,  p.  421),  Graff  (lo,  p.  349). 

Mr.  Dove  has  sent  me  specimens  of  this  tine  species  from  Tre- 
vallyn Hills  near  Launceston,  and  Table  Cape.  Those  from  the 
former  locality  are  all  of  the  finely  speckled  forms  (PI.  xli.,  fig.  6), 
and  in  the  specimens  from  the  latter  place  the  markings  are 
coarser.     Some  of  the  Table  Cape  specimens,  in  addition  to  the 
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An  e)^gcapsule  of  this  species  from  a  specimen  collected  at 
Trevallyn  Hills,  and  laid  during  transit  from  Launceston,  was 
about  4  mm.  in  diameter.  It  hatched  out  a  few  days  after  l)eing 
placed  in  my  vivarium,  when  11  young  emerged  on  Ist  August, 
1900.  These  were  5  mm.  long,  by  about  1  mm.  broad  at  widest 
part.  The  colour  of  both  surfaces  is  milk-white.  The  anterior 
tip  lx)th  above  and  below  is  coloured  brown  through  aggregation 
of  brown  speckles  similar  to  those  on  adult.  These  specklings 
ai*e  on  lx)th  surfaces  continued  sparingly  down  the  margins, 
forming  ill-defined  marginal  bands  for  a  variable  distance  back. 
Remainder  of  surface  very  sparingly  dotted  with  specklings. 
Orifices  not  visible. 

Eyes  conspicuous,  in  a  single  row  round  the  entire  margin  of  the 
body,  somewhat  closer  together  at  anterior  than  posterior  end. 

The  appearance  of  the  parent  worm  after  laying  the  above 
capsule  is  described  and  figureil  in  Part  ii.  of  my  foregoing  paper 
on  Australian  Land  Planarians.  PI.  xli.,  fig.  6,  in  present  paper 
shows  the  position  of  the  opening.  It  should  be  mentioned  that 
the  peculiar  comb-like  glandular  genital  organs  there  mentioned 
would,  according  to  Graff's  definition,  cause  this  species  to  be 
included  in  his  genus  Artioposthia.  In  his  monograph  he  leaves 
the  species  in  the  genus  Geoplana,  and  does  not  mention  the 
structure  of  the  genital  or<jans. 

In  all  external  characters  my  specimens  agree  precisely  with 
Dendy's  description,  and  with  Graff's  figures  in  so  far  as  they  go. 

Geoplana  sancjuinea  (Moseley). 

This  common  and  widely  distributed  Australian  species  has 
not  hitherto  l>een  recorded  from  Tasmania.  Dendy  (7,  p.  370)  at 
first  identified  a  form  devoid  of  eyes  as  G,  alha^  Dendy  (»yn.  G. 
sanytiiiu>a)^  but  subseijuently  (6,  p.  1^^4,  and  8,  p-  420)  described 
it  as  a  distinct  species  under  the  name  of  G.  typhiopn.  The 
distinguishing  external  feature  l>etween  the  two  species  is  the 
possession  or  otherwise  of  eyes.  All  the  examples  from  Tasmania 
examined  by  Dendy  had  no  eyes,  and  hence  were  a.ssigned  by 
him  to  G,  typhi  opt*. 


630 


TA8MANIAN    LAND    PLANARIANS, 


From  Table  Cape  Mr.  Dove  has  sent  me  alive  a  nural>er  of 
specimens  in  which  the  eyes  are  plainly  visible,  and  which  in  the 
arrangement  and  size  of  these,  and  all  external  respects,  are 
identical  with  Australian  examples  of  G,  sanguinea.  From  the 
same  place,  and  also  from  his  garden  at  Launceston,  he  has  for- 
warded specimens  which  careful  anatomical  examination  shows  to 
be  devoid  ^of  eyes  and  which  are  otherwise  externally  indistin- 
guishable from  G  sanguinea,  thus  answering  in  all  respects  to 
Dendy's  description  of  G.  typhlops. 

The  largest  specimen  of  G,  sanguinea  from  Table  Cape,  after 
preservation  in  spirit,  is  103  mm.  in  length,  and  has  the  peri- 
pharyngeal opening  63  mm.,  and  the  genital  aperture  72  mm. 
from  anterior  tip.  Of  the  specimens  of  G,  typhlops  from  same 
locality  the  three  largest  specimens,  in  spirit,  have  the  following 
dimensions  stated  as  above,  the  first  of  these  was  115  mm.  in 
length  when  crawling  : — 


ToUl 
length. 

Peripharyngeal 
aperture. 

Genital 
opening. 

90 

64 

76  mm. 

83 

54 

66  mm. 

80 

54 

67  mm. 

It  is  interesting  to  find  these  two  forms  tlius  associated   with 
one  another. 


BY   THOS.    STEEL.  631 

5.  Dendy,  a.,  Trans.  Royal  8oc.  Victoria,  Melbourne,  1891. 

6.  Proc.  Boyal  Soc.  Victoria,  Melbourne,  1898. 

7.   Report  Australian  Assoc.  Adv.  8c  ,  Vol.  iv.,  1892. 

8.  Report  Australian  Assoc.  Adv.  Sc,  Vol.  v.,  1898. 

9.  Spencbr,  W.  Baldwin,  Proc.  Royal  Soc.  Victoria,  1890. 

10.  Graff,  L.  von,  Monog.  der  Turbellarien.    ii.TricladidaTerricola  (Land- 
planarien),  Leipzig,  1899. 


EXPLANATION  OF  PLATE  XLI. 

Fig.  1. — Geoplana  Dovei,  n.sp.     Dorsal  aspect  (nat.  size). 

Fig.  2.  —       ,,        lyra^  n.sp.     Dorsal  aspect  ( x  2). 

Fig.  3.—       ,,         T^o^nuinuiit/i  (Darwin).     Dorsal  aspect  ( x  2). 

Fig.  4. —       „  ,,  .,  Ventral  aspect  of  another  in- 

'  individual  showing  double  pharyngeal  tube  (  x  2). 
Fig.  5. —        ,,         Ta*maniana    (Darwin),  var.  flavieiiwAa,  n.var.      Dorsal 

aspect  ( X  2). 
Fig.  6. —       „        Mortoni,  Dendj.    Dorsal  aspect  showing  opening  caused 

by  exit  of  egg-capsule  (  x  1^). 
Fig.  7. —       „         Mortoni,  Dendy.     Dorsal  aspect,  banded  form  (x  IJ). 
Fig:.*).—        „        dUmenennU,  Dendy,     Dorsal  aspect  ( x  1^\ 
Th«  outline  beneath  each  figure  represents  the  section  of  the  body  at 
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Description  of  a  new  Tiger  Beetle  from  Western  Australia. 

By  Thomas  G.  Sloane. 

Tetracha  grey  anus,  n.sp. 

Stout,  cylindrical,  parallel-oval,  apterous.  -Prothorax  with  a 
lateral  carina  on  anterior  part  of  sides;  elytra  subtruncate, 
strongly  and  roughly  punctate  towards  base,  smooth  (with 
very  minute  punctures  in  derm)  towards  apex,  the  smooth  apical 
pait  with  a  discoidal  row  (4  or  5)  of  fine  punctures,  a  submarginal 
row  (3)  on  sides  and  a  marginal  row  along  apex. 

Upper  surface  metallic;  elytra  green  on  punctate  part,  becoming 
bluish  on  smooth  apical  part;  prothorax  green,  with  middle  of  disc, 
middle  of  anterior  margin,  and  a  small  spot  at  middle  of  basal 
margin  bluish-black;  head  green,  middle  of  front  and  occiput 
bluish-black;  underparts  of  prothorax   green,  bluish   in  middle; 
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posterior  transverse  impression  very  strongly  impressed;  a  narrow 
lightly  reflexed  carina  on  sides  extending  back  from  anterior 
angles  almost  to  middle.  Elytra  oval  (9  x  5*8  mm.),  parallel 
on  sides,  arcuate-truncate  at  apex  with  external  angles  widely 
but  shortly  rounded,  strongly  punctate  on  basal  half,  roughly 
granulate  amongst  the  punctures  near  the  base,  the  puncturation 
finer  and  the  derm  not  granulate  posteriorly;  apical  declivity 
smooth  (minute  punctures  and  transverse  rugae  noticeable  under 
a  lens).  Ventral  s^ments  ruguloee;  rugae  of  three  basal  seg- 
ments longitudinal  on  sides;  last  segment  narrowly  bordered, 
median  apical  notch  of  ^  very  small.  Length  15-18,  breadth 
5*3-6*8  mm. 

/To^. —Carnarvon  District  (Shark's  Bay),  W.A-;  several  speci- 
mens sent  to  me  by  Mr.  C.  French. 

This  species  by  its  cylindrical  and  parallel  form,  connate  elytra, 
absence  of  wings  and  the  small  median  notch  of  the  apical  ventral 
s^ment  in  the  ^  is  allied  to  T.  (Megacephala)  eylindriea,  Macl., 
bat  difiers  from  that  species,  and  also  from  T.  (Megac^hala) 
frtwchiy  SI.,  and  T.  (Megacephala)  9ptncerij  SL,  by  its  shorter 
elytra  more  truncate  at  apex,  and  the  well  developed  Lateral 
carina  oo  the  anterior  part  of  the  prothorax.  The  features 
given  above  as  characteristic  of  T.  cylindrica  and  itn  allies 
seem  to  be  those  which  chiefly  8er%*e  to  differentiate  that 
group  of  species  from  the  other  unicolorous  Australian  species,  of 
which  T.  pul^hra.  Brown,  in  the  type,  which  are  species  of  quite 
different  facies,  the  elytra  being  shorter,  more  deprensed,  much 
more  ampliate  at  the  base  as  compared  with  the  prcjthorax,  and  leKH 
parallel  on  the  Hides.  T.  ( M^gar^fjhnla)  howiui,  Casteln.,  is  a 
*<pecie«  I  have  not  before  roe:  in  many  ways  it  K^eems  intermediate 
lietween  T.  cylindriea  and  \t^  allies,  and  T.  pulc/tra  and  its  allies. 
The  Rev.  Thos.  Blackburn,  who  knows  T.  h/iwUii,  believes  it  to 
be  an  apterooii  form.  See  pp.  634-635  for  some  interest  in  jf  note»» 
from  hi*<  pen  on  thi«  species. 

.Vofr  —  M.  Fleutieux  lias  formed  the  genus  F»eud4fUtracha,  for 
KpecieK  tf/f  which  T,  cylindrica  in  the  type,  but  the  genui»  is  so 
C'liarac'terised  tltat  I  doubt  whether  any  spMriev  except  T.  cyiindric^t 
41 
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and  T.frenchi  would  find  a  place  in  it,  and  in  any  case  if  these 
species  are  to  be  removed  from  Tetracha  it  seems  to  me  impossible 
to  consider  T.  pulchra  as  more  closely  allied  to  species  such  as  T, 
australastae,  Hope,  than  to  T.  cylindrical  as  is  implied  by  lea\4ng 
the  two  former  together  in  a  different  genus  from  the  last.  For 
these  reasons  I  have  not  adopted  the  genus  Pse^idoUiracha, 

Tetracha  frbnciii,  Sloane. 

Megace.phala  Jretichi,  SI.,  P.L.S.N.S.W.  (2),  viii.  1893,  p.  25. 

M.  Fleutieux  has  published  the  opinion  that  T.  frenchi,  SI.  =  T, 
( Meyacephala)  howitti,  Casteln.,*  but  I  am  sure  he  is  mistaken 
in  this.  There  was  formerly  in  the  Howitt  Collection  at  the 
Melbourne  University  a  specimen  labelled  Meyacephala  howitti^ 
Casteln.,  which  was  evidently  one  of  the  two  original  specimens 
brought  from  Cooper's  Creek  by  Mr.  A.  W.  Howitt  (the  other 
having  been  given  to  M.  de  Castelnau  by  Dr.  Howitt).  t  This 
specimen  now  appears  to  be  lost,  for  Mr.  C.  French,  who  recently 
looked  for  it  at  my  request,  could  not  find  it;  but  I  saw  it  in 
November,  1893  J,  and  published  a  note  dated  24th  January',  1894, 
recording  the  great  difference  in  facies  between  T.  (Meyacephala) 
hotoittif  Casteln.,  (as  represented  in  the  Howitt  Collection),  and 
T.Jrenchi.  This  note  appeared  previously  to  M.  Fleutieux's,  and 
was   written   only   to   help   to   re-establish    the   validity  of   de 
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tion  were  taken  at  Cooper's  Creek,  and  I  ain  perfectly  satisfied 
from  memory  that  the  specimen  in  the  Howitt  Collection  named 
as  T,  howitti  was  nothing  like  T,  frenchu  I  had  not  a  specimen 
of  the  Tetracha  taken  by  the  Callabonna  Expedition  with  me  to 
compare  with  it  [t.6.,  T,  howitti\  hut  it  struck  me  as  being 
certainly  the  same  thing."  In  conclusion,  I  would  draw  attention 
to  the  evident  and  important  differences  between  T,  frenchi 
and  the  description  of  T,  liowitti  which,  in  themselves,  seem 
to  effectually  dispose  of  any  possibility  of  their  being  synony- 
mous : —  (a)  The  great  difference  in  facies  as  shown  by  de 
Castlenau's  measurements  of  T,  howitti  (7x3  lines),  7^  frenchi 
(about  9x3  lines) ;  the  elytra  in  T,  hoivitti  "  short  of  an 
oval  form,"  in  T,  frenchi  long,  parallel  and  cylindrical.  (6)  The 
differences  in  colour—*'  the  buccal  parts,  the  base  of  antennse, 
legs  and  last  two  segments  of  the  abdomen  of  a  light 
yellowish-brown "  in  T.  ho?vilti ;  while  in  T,  frenchi  the  two 
apical  segments  of  the  abdomen  are  black  (as  is  the  whole  of 
the  abdomen  excepting  the  lateral  parts  of  the  three  basal 
segments,  which  are  metallic-green  or  purple),  the  legs  being 
entirely  black,  the  antennae  piceous-brown. 

As  I  have  not  a  specimen  of  T,  howitti,  and  am  unable  to  see 
one,  I  asked  the  Rev.  Thos.  Blackburn  to  send  me  a  note  on  it, 
and  the  following  is  the  substance  of  his  comnmnication,  founded 
on  the  Tetrcicha  brought  from  Cooper's  Creek  by  Mr.  Zietz  : — 
"This  insect  agrees  extremely  well  with  Castelnau's  description 
of  T.  hmoitti  (e,g.,  elytra  short  of  an  oval  form,  .  .  .  basal 
five  joints  of  antennae  light  yellowish-brown  .  .  .  legs  yellow- 
ish-brown .  .  .  last  two  segments  of  abdomen  brown, 
becoming  yellow  on  the  last).  Your  T.  frenchi  is  utterly 
different  The  species  I  have  as  T,  howitti  is  about  as  unlike  T. 
frenchi  as  one  Tetracha  can  be  unlike  another."  He  also  has 
added  a  comparison  with  T.  murchisoni,  Flcut,,  as  follows : — '*  It 
is  a  shorter  and  considerably  more  convex  form — the  convexity  of 
the  elytra  much  greater  from  scutellum  to  apex  (looked  at  from 
the  side)  and  also  from  one  lateral  margin  to  the  other  (looked 
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at  from  behind).  The  pronotum  of  T,  haivitti  does  not  diffi&r 
much  in  outline,  but  its  sides  are  evidently  more  sinuate  behind 
the  middle.  The  lateral  carina  of  the  pronotum  is  non-existent. 
The  elytra  are  distinctly  more  nitid,  and  their  basal  puncturation 
is  less  close  and  limited  to  the  basal  one-third  of  the  area.  The 
antennse  are  much  darker  (after  about  the  fourth  joint),  and  the 
legs  of  a  distinctly  less  clear  testaceous  colour.  In  the  g  the 
apical  ventral  segment  is  scarcely  sinuate  at  its  apex." 
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DESCRIPTION    D^UN    ECHANTILLON  DE  KEROSENE 
SHALE  DE  MEGALONG  VALLEY,  N.S.W. 

Par  Prop.  Bbrtrand,  Lille. 

(Communicated  by  W.  S.  Dun. ) 

Origine  de  C Echantillon, — L'echantillon  dont  je  vais  donner 
la  description  m'a  ^te  adress^e  par  M.  Dun  du  Geological  Survey 
de  la  New  South  Wales  le  31  Mai  1899.  II  avait  ^t^  recueilli 
dans  la  Megalong  Valley  pr^s  Katoomba,  Comt^  de  Cook,  New 
South  Wales. 

Caracteres  macrcscojnques. — Charbon  schisteux,  noir  mais  avec 
reflet  leg^rement  satine,  compact  et  tr^s  tenace.  La  cassure 
verticale  est  irr^guli^re,  ecailleuse  oomme  celle  d'un  schiste 
ardoisier  diflicilement  fissile.  Cette  cassure  verticale  est  noire, 
leg^rement  satinee  par  de  petits  traits  horizontaux  vitreux,  tres 
courts  et  extr^niement  fins,  qui  se  d^tachent  sur  le  fond  terne.  De 
plus  la  cassure  montre  de  grands  filets  horizontaux  de  charbon 
brillant  craquel^  ou  chagrin^.  Ces  filets  se  relient  entre  eux  par 
des  lignes  faiblement  inclus6es  du  meme  charbon  brillant.  Filets 
et  lignes  brillantes  donnent  imm^iatement  Timpression  d'une 
penetration  de  la  masse  par  la  matiere  bitumineuse. 

Les  cassures  horizontales  sont  irr^guli^res.  Elles  ont  une 
tendance  marquee  k  devenir  largement  conchoides.  Elles  sont 
tres  finement  chagrinces,  noires,  leg^rement  satin^s,  avec  points 
noirs  vitreux  tr^s  petits  et  tr^s  sou  vent  aussi  avec  de  petites 
pla({ues  de  charbon  brillant  craquele 

La  section  verticale,  faite  a  T^meri,  est  brun  noir,  tres  fonc^, 
skViHi  reflets  roux.  EUe  est  terne.  A  la  loupe  la  stratification  est 
reconnaissable.  Elle  est  tr^s  fine.  La  section  horizon  tale  faite 
a  Temeri  est  brun  noir,  fonc^  k  reflets  roux.  Elle  parait  homogene 
sauf  le  long  des  traits  noirs  qu'y  dessine  les  affleurements  des 
lames  de  charbon  brillant. 
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Pourgagnerun  peu  de  bri^vet^dans  lesnombreuses  comparaisons 
que  j'aurai  k  faire  par  la  suite,  je  proc^erai  comme  le  font  les 
vendeurs  de  charbons  et  les  fabricants  de  gaz.  Je  designerai  les 
^hanti lions  de  kerosene  shale  de  chaque  locality  comme  s'ils 
repr^sentaient  effectivement  des  vari^tes  distinctes  de  ce  mineral 
et  de  mfime  qu*on  dit  du  Lens,  du  Carvin,  pour  designer  les 
charbons  de  ces  concessions  mini^res,jedirai  du  Megalong  Valley, 
du  Black  heath,  pour  designer  le  kerosene  shale  des  extractions 
de  Megalong  Valley,  de  Blackheath,  etc. 

Le  Megalong  Valley  resemble  beaucoup  au  Blackheath.  Dana  ce 
dernier  les  petits  ^chantillons*  donnent  Timpression  de  plaquettes 
plus  minces  resultant  de  la  presence  de  fentes  horizon  tales  plus 
ouverte».  La  teinte  noire  du  Blackheath  est  plus  terne.  Sa 
tranche  verticale  est  plus  rousse.  La  stratification  est  un  peu 
plus  soulign^.  Les  infiltrations  bitumineuses  qui  coupent  plus 
obliquement  la  masse  sont  plus  visibles. 

Le  Mount  Victoria  est  plus  terreux  et  plus  schisteux.  II  est 
noir  mat,  complfetement  terne  m^me  sur  les  cassures  verticales 
fraiches.  Les  points  vitreux  y  sont  tres  petits  et  tr^s  espac^s  dans 
le  fond  mat.  Les  cassures  horizontales  suivent  la  separation  des 
lits.  I^ur  surface  est  granulee.  Les  tranches  verticales  et 
horizontales  sont  noir  mat.  La  teinte  rousse  y  est  tr^s  peu  visible. 
La  fi8silit($  de  la  masse  est  plus  accus^e.     Le  Mount  Victoria  est 
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J'ai  crii  devoir  insister  qnelque  pea  sur  ces  differences  des 
aspects  macroscopiques,  les  seuls  accessibles  pour  le  minenr,  parce 
qu'elles  sont  la  traduction  ext^rieure  de  faibles  variantes  de 
structure,  dues  elles-m^mes  a  de  petites  modifications  toutes 
locales  dans  le  mode  de  formation  des  divers  amas  du  kerosene 
shale.  Ce  sont  des  nuances  qu*un  mineur  exerc^  per9oit  incon- 
scienment  et  qui  lui  apprennent  peu  k  peu,  par  la  pratique 
joumali^re  k  reconnaitre  d^un  coup  d'oeil  les  vari^t^  d'un  charbon. 

Description  des  plaques  minces. 
(a)  Ensemble  des  couj)es  vues  a  un  grossissemeni  de  SO  diameires. 

A  an  grossissement  faible,  I'aspect  d'ensemble  des  coupes 
verticales  du  Megalong  Valley  est  le  m^me  que  celui  des  coupes 
correspondantes  du  Blackheath  et  du  Mount  Victoria.  Ces  coupes 
montrent  un  empilement  de  Reinschia  ausiralis  dans  une  mati^re 
g^nerale  brun  fonce.  Les  thalles  g^n^ralement  plats  sont  bien 
isoles,  largement  ^art^  les  uns  des  autres,  couch^  horizontale* 
ment  et  tr^  affaiss^,  mais  sans  trace  de  compression.  D'apr^s 
ce  premier  aspect  on  prevoit  que  les  thalles  ne  forment  qu'une 
fraction  relativement  peu  elev^  de  la  masse. 

Dans  le  Megalong  Valley  la  preparation  est  fr^uemment  eoupee 
par  des  lignes  rouge  brun  plus  transparentes.  Elles  sont  horizon- 
tales  ou  peu  incline,  ondul^s.  Elles  s'efiilent  et  se  ramifient  a 
leurs  extr^mitte.  C'est  leur  transparence  relative  qui  les  signa- 
le  a  Tobser^-ateur.  Elles  correspondent  aux  filets  brillants  des 
grandcH  fractures  verticales.  II  est  impossible  k  ce  grossissement 
faible  de  preciser  la  nature  de  ces  lames  rouges  et  de  dire  si  ce 
Hont  des  lames  v^g^ tales  impregn^es  de  bitume  ou  bien  en  bitume 
libre  pur  ou  moditi^.  Ce  n'est  pa8  la  le  bitume  agissant  massive- 
ment  et  alterant  les  thalles  voisins  comme  aux  points  de  penetra- 
tion de  la  mati^re  bitumineuse  dans  le  Joadja  Creek.  La  mati^re 
interposee  entre  les  thalles  est  generalement  rouge  brun,  plus 
transparente  que  celle  du  Blackheath.  Dans  certains  Slots  ou  les 
thalles  adultes  se  rar^fient,  cette  mati^re  devient  noire  et  fuligi- 
neuKe  comme  celle  du  Mount  Victoria.     En  ces  pointn,  elle  prend 
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une  charge  particuli^rement  forte  en  menus  debris  de  parois 
v^g^tales  noir  brun,  tr^s  fonc^,  mais  qui  ne  sont  pas  encore  arrives 
k  r^tat  de  fusain. 

Les  petits  cristaux  blancs  tardifs  qui  picotent  la  mati^re  brune 
du  Megalong  Valley  sont  moins  abondants  que  dans  le  Blackheatb. 

L'aspect  d'ensemble  des  preparations  horizontales  du  Megalong 
Valley  est  aussi  celui  des  preparations  correspondantes  du  Black- 
heath  et  du  Mount  Victoria.  Quelques  thalles  plus  gros,  coupes 
horizontalement  k  des  niveaux  varies,  sont  s^par^s  par  de  larges 
plages  rouge-brun  dans  lesquelles  on  voit  les  coupes  isolees  de 
thalles  plus  jeunes  et  plus  petits;  ou  bien  encore  dans  lesquels 
transparait  la  surface  polaire  de  thalles  coupes  tangentiellement 
et  visibles  k  travers  une  ^paisseur  variable  de  tissu  fondamental. 
Les  thalles  sont  moins  bien  conserves  que  ceux  du  Blackheatli. 
On  dirait  qu'  ils  ont  subi  une  l^g^re  contraction.  Ce  caract^re 
est  bien  plus  accentu^  dans  le  Mount  Victoria.  Je  n'ai  pas  vu  de 
fragments  presque  fusinifi^s  se  d^tachant  nettement  sur  la  coupe 
comme  dans  le  Blackheatb.  Dans  le  Mount  Victoria  les  plages 
iuterpos6es  entre  les  thalles  de  Reinschia  sont  beaucoup  plus 
noires,  rendues  presque  fuligineuses  par  leur  charge  en  menus 
debris  de  parois  veg6 tales  trfes  alterees. 

Sur  les  coupes  horizontales,  les  gros  thalles  m'ont  montre  une 
leg^re  tendance  a  un  fillignement  general.     La  direction  de  cet  al- 
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Sur  lea  sections  horizontales,  les  gros  thalles  tr^s  p&les  sont 
^ntoures  de  petite  thalles.  Tous  paraissent  se  toucher  directement 
et  se  presser  directement  tantest  grande  leur  density  relative  par 
rapport  k  la  dilution  locale  qu'ils  ont  fait  subir  It  la  gel^  fonda- 
mentale.  Cette  gel6e  n'est  pas  visible  k  30  diam^tres  sur  les 
coupes  horizontales.  Des  lambeaux  de  parois  v^e tales  noir  brun, 
presque  fusinifi^  se  d^tacbent  nettement  parmi  les  thalles. 

(bj  EttuU  des  sections  d  un  groasiaaement  de  SOO  h  JfiO  diametres. 

Examinee  k  un  fort  grossissement,  sur  des  coupes  verticales 
trans  verses,*  la  mati^re  interpos^e  entre  les  thalles  du  Megalong 
Valley  para!t  nettement  form^e  de  deux  parties  :  Une  substance 
ou  gelee  primitive  brun  fonce  peu  transparent,  dans  celled  est 
enferm^  un  autre  mati^re  rouge  brun  plus  traospareute  qui  s'y 
presente  en  ilots  et  on  filets  ondul^.  L'abondance  de  cette 
mati^re  rouge  brun  est  une  caract^ristique  du  Megalong  Valley. 

La  substance  briine  initiale  est  la  gelee  brune  humique  que  j'ai 
rencontr^  dans  tous  les  charbons  humiques  et  dans  les  charbons 
d'alguee,  c'est  It  dire  dans  les  schistes  bitumineux  et  dans  les 
bogheads.  Elle  est  un  peu  moins  color^  que  celle  du  Blackheath. 
Elle  est  beaucoup  plus  foncee  que  celle  du  Mount  Victoria.  Elle 
a  manifestement  subi  une  impregnation  bitumineuse.  Elle  est 
charge  de  nombreux  bact^rioides.  Elle  contient  un  grand  nombre 
de  menus  fragments  de  parois  v^g^tales  noir  brun.  Ces  derniers 
y  sont  inegalement  r^partis.  Les  parcelles  completement  fusini- 
fiees  y  sont  rares. 

La  plupart  des  bact^rioides  sont  bullaires.  lis  mesurent  de 
0-3  fikO'SfA.  Quelques-uns  sont  pleins  fortement  colores  en  brun 
ou  en  noir.  Dans  ce  dernier  cas,  il  est  k  peu  pr^s  impossible  de  les 
distinguer  d*un  trte  petit  cristal  de  pyrite. 

*  Les  coupes  veriioales  faites  dans  la  direction  que  j*avais  d^termin^  comma 
transverse  ont  ^t^  obtenues  beaucoup  plus  minces  que  les  coupes  radlales 
pr^ev^  sur  les  mdmes  cubes  de  taille.  La  cohesion  de  la  mati^re  est  done 
sensiblement  diff^rente  dans  les  deux  sens. 
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La  mati^re  rouge  brun  s'j  pr^sente  en  Hots  et  en  fils  ondul^. 
Ces  demiers  forment  un  r^seau  plus  transparent  k  mailles  allong^es 
horizontalement  qui  se  d^tache  dans  la  gelee  fondamentale.  Les 
ilots  se  relient  directement  aux  fils  reticules,  mais  pour  relever  ce 
caraet^re  il  faut  le  relever  sp^ialement.  Les  ilots  ont  la  configu- 
ration de  masses  molles  affaissees.  On  peut  done  hesiter  sur  la 
nature  de  ces  ilots  et  se  demander  d'abord  si  ce  ne  sont  point  lit 
des  thalles  alt^rds  plus  profond^ment  modifies  que  les  thalles 
resinoides.*  La  gelose  y  serait  plus  fortement  colore  par  le 
bitume  impregnant,  les  canalicules  seraient  efifac^s.  Je  n'ai  pas 
trouve  de  transition  entre  ces  ilots  et  les  thalles  gommeux.  Cette 
aljsence  de  transition  entre  deux  etats  d'dlt^ation  d'un  m^me 
corps  gelosique  et  la  liaison  directe  des  il6ts  aux  fils  du  reticulum 
m'ont  fait  rejeter  Tinterpr^tation  de  ces  ilots  comme  thalles 
alt^res  dont  la  structure  aurait  disparu.  D'autre  part  ce  ne  sont 
point  non  plus  des  gouttes  de  bitume  individualisees  comme  celles 
du  Schiste  du  Bois  d'Asson.f  La  mati^re  rouge  brun  contenant 
quelqiies  bactericides,  au  moins  dans  sa  surface,  j'arrive  k  conclure 
qu'il  s'agit  d'line  penetration  de  mati^re  bitumineuse  dans  un  re- 
seau  de  dechirures  de  la  ge\6e  fondamentale  peut-etre  partiellement 
obturees  par  un  exsudat.  La  mati^re  bitumineuse  n^a  pas  alt^r6 
les  thalles.  Elle  ne  p^n^tre  pas  directement  dans  ceux-ci.  Ceux-ci 
ne  sont  pas  brisks  et  raccornis  comme  cela  se  voit  le  long  des 
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Les  lames  g^losiques  sont  passees  a  T^tat  de  corps  jaune  d'or.  La 
gelee  humique  a  bact^rioides  s'est  teintee  en  bran. 

En  quelqaes  points  la  matiere  rouge  bnin  se  presente  sous  forme 
de  plaques  horizontaJes  plus  epaisses,  Isoldes  on  reliees  au  r^seaa 
g^n^ral.  Dans  ces  lames  j'ai  souvent  observe  les  traces  d'une 
organisation  fignree.  Elles  indiquaient  qu'une  lame  de  bois  ou 
de  liege,  convenablement  humifi^,  ou  encore  un  lambeau  de 
feuille,  avait  retenu  le  bitume  et  s'en  ^tait  imbibe;  mais  je  n'ai 
pu  foumir  cette  preuve  pour  tous  les  amas.  L'existence  de  lames 
bitumineuses  sans  substratum  figure  initial  reste  done  possible. 

La  repartition  de  Tinfiltration  bitumineuse  est  in^gale.  En 
quelques  points,  grace  surtout  a  la  presence  des  grandes  lamelles 
ligneuses  ou  subereuses  imbibees  elle  pent  atteindre  un  chiffre  trfes 
eleve  *  J'ai  trouve  ju4(|a*  a  0*111  comme  coefficient  vertical  de 
Tintervention  du  bitume  dans  des  carres  mesurant  150  /i  de  cot^. 

L'abondance  relative  de  la  matiere  rouge  brun  plus  transparente 
fait  que  le  fond  sur  lequel  se  detachent  les  thalles  de  Beinschia 
parait  rouge  dans  le  Megalong  Valley.  On  aper^oit  bien  une 
infiltration  bitumineuse  rouge  dans  le  Blackheath.  Elle  est  beau- 
coup  plus  restreinte.  Celle  du  Mount  Victoria  est  encore  plus 
reduite. 

La  gelee  humique  et  son  reseau  bitumineux  forme  la  partie 
dominante  du  Megalong  Valley. 

Les  organites  eontenus  dans  la  gelee  humique  du  Megalong 
Valley  sont : 

Des  thalles  de  R^ituwhia  austral  it*. 

Quelques  spores. 

Des  grains  de  pollen. 

Quelques  lames  cuticulaires. 

Plus  les  menus  fragments  de  paroLs  vegetales  diversement 
alterees  qui  ont  ^t^  deja  signales. 

*  II  est  impoasible  prmtiqaement  delimiter  la  lame  ligneoie  oa  sub^reojie 
qui  aert  de  sabslnlam  k  un  amas  bitamineax  do  reste  de  oei  amas,  et  qoand 
on  fait  les  relev^  de  rinterrention  da  bitame  on  oompte  oomme  bitame  toot 
oe  qoi  est  a  T^tat  dramas  rooge  bron.  En  proc^dant  ainsi  on  eiagfere 
beaoooop  rintenrenUon  bitomineoM 
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Lea  quatre  premieres  categories  de  ces  organites  sont  k  T^tat  de 
corps  jauues. 

Le  degr^  d'intervention  des  thalles  de  Reinschia  dans  le 
Megalong  Valley  est  caract^rise  par  les  nombres  ci-apr^s : 

Nombre  des  rangees  de  thalles  comprises  dans  1"^™  de 

hauteur...  ...         ...  ...  ...  ...  ...      45 

Nombre  des  thalles  rencontres  sur  1"™  de  longueur  hori- 

zontale  transverse         ...  ...  ...  ...  ...      22 

Nombre  des  thalles  rencontres  sur  1™"  de  longueur  hori- 
zon t^ale  radiale  .. .  ...  ...  ...  ...  ...      17 

Nombre  des  thalles  contenus  dans  1  mm^ ...  ...  16830 

Le  coefficient  vertical  d*interventiou  des  thalles  est  0-449*;  il 
peut  s'abaisser  jusqu'^  0*248. 

Le  coefficient  horizontal  dlntervention  des  thalles  est  0-682t; 
il  peut  descendre  jusqu'a  0*328. 

Le  coefficient  d'intervention  en  volume  est  0*370.  En  quelques 
points  ou  les  gros  thalles  se  rarefient  j'ai  vu  ce  coefficient 
s'abaisser  jusqu'a  0*141. 

La  frequence  de  chaque  categoric  de  thalles  est  indiquee  par  les 
nombres  ci-apres  : 

Jeunes  thalles  82  savoir  : 

56  thalles  raoyensdont  6  jeunes,  14  tres  jeunes,  36  extremement 


^4^ 

D'apres  oes  rderes  od  roit  que  les  tludleft  piatu  mvarnakUvtA 
largement  daas  1a  miww.  D  j  m  on  eertais  nombrvr  <}e  p^ch* 
thalle!»  cenhniormes^  L'^lcment  doouiuuit  e>:t  iarmi  pv  >&% 
jeanes  thjJles  moroML  Xcmm  stoih  tirAr^  «^  caractmsp^  daia  > 
Mount  Victoriji  et  daiK  lie  BladcMduL.  !>-  sEveazt!'  ^ik-  jfc  31 '.van 
Victoria  k  Megaloof  Va2>T  presvent^  Mk.TKv>Dp  ckt  iiialM»  <«ii£:£t(!s«^ 

Les  tha21»  ac«§  «»t  v^r^&t  df^idrtr^  *^  nfimmmZA^  par  d»9% 
lamt^^aiix  «ieparb<L 

ToQs  le^  gros  tlialj«?«  ^  la  piopan  d^  ^rsxttA  i£iaZe»  scuLirs.! 
des  gTa%'ar»  tres  ncrSMs^  4afit»  ^ar  masim'  «ife»ciiMiiifr.  C»  u  a*  utat 
soot  ici  pamciilifrr»iiKfi:t*  2yj<DC«^^t»«»,  trys«  acemHtfj»  ^  imrv^ss 
paralleled  anx   €K>ad>^    'i ^fMi\^jw0itATji   ^   La    ,r^>Hh       EIje» 

de  la  plants.  Da&^  iiik  zraiyi  Afffftrirtr  4t^^A  £iai  !.,■»»  ;  al  icnernf 
des  micrrjcrjiciwifiw  oMT^^raci  'ie  (f  15  »  a  -C'-^  *•  -rt  i*?»  £>ii!i  ^r-cm 

OMfic  Ufinu^  qpft*  >?»  prriO>fiai>nM  -^l::;lA£r*A  'ii  JE>%'Mr;taiC  <<n  oxh- 
la  mad^p^  r»»^  frvc  lr»!»  •^!a£r%  ^:  ^tsTiiii  La  ^lA^rie  6«»  inaZKik 
Micn>tooeQ«i««  «c  £>«*  vjos  pti^issiL  La  pjrai^  wtiBrsm»  <i!» 
iDicroerjeimiri»!%  vxzls^  a  >tsr  ywAlstaSMi  dasi*  Jie»  rjaJiiL'»  qs» 
thallirM  y.iMiiC  de  T/icr  dacet  >a  sxrvy^wowVA  •'V;*  7«!«Qi>»  ^  trxvL- 
umeA  fia«t<m«st  MfXLV*«  c«r  >i<ali:iar^jA  di  rjixssi^      La  7F«M»lL-1^ 

•  •raa;pr«. 

Lrf*?»  •hAt.»^  rvouxk^Lc  *  *m.'.'^ar»  *tl»it»**  *v?i^  p*'!  2»-jn.  Jr*<L:«. 

p«it-**n--      F aIiW  «   ♦c»*r^   :i«*  «nr.    rj«irAi^   -vi**    *»ir    Vh    !r.iip«^ 

•  :»»  V  *  .  4. 

-  Jfl   /   14   .    il 
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verticales.  J'ai  rencontr^  quelques  sacs  pol Uniques  dont  tons  les 
grains  ^taient  demeur^s  contigus.  Les  grains  de  pollen  isoles 
tr^s  affaiss^s  ont  contribu6  a  stratifier  la  masse.  Les  spores  sont 
k  Tetat  de  corps  jaunes,  les  grains  de  pollen  sont  color«^s  en  brun 
clair. 

Les  cuticules  ont  4t^  rencontrees  de  loin  en  loin  a  r<5tat  de 
minces  lames  jaune  dW  isolees. 

En  r^ume  le  kerosene  shale  re9a  de  Megalong  Valley  appartient 
au  type  du  Blackheath.  C'est  un  kerosene  shale  k  thalles  tr^s 
isoles,  poses  k  plat  et  tres  affaisses  dans  une  gelee  brune  abondante. 

L'infiltration  bitiimineuse  plus  abondante  que  celle  du  Black- 
heath  a  accru  la  transparence  du  fond  ou  les  thalles  sont  engages 
et  lui  a  donne  une  coloration  rouge-brun.  A  cette  bituminisation 
plus  forte  correspond  une  augmentation  sensible  de  I'intervention 
du  charbon  brillant  dans  la  constitution  de  la  masse.  II  s'agit 
^'une  infiltration  de  bitume  dilue. 

La  g^lose  joue  encore  un  role  important  dans  le  Megalong 
"Valley  mais  elle  n'est  plus  Telement  dominant  de  ce  charbon. 
La  preponderance  appartient  au  melange  de  geli^e  brune  et  de 
bitume.  Le  Megalong  Valley  s'eloigne  des  charbons  gelosiques 
ou  Bogheads  pour  se  rapprocher  des  cannels;  c'est  une  forme  de 
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Les  differences  obnervf^  entre  le  Megalong  Valley  et  le  Black- 
heath  sont  tres  faibles.  Elles  sont  a  peu  pres  celles  qae  prr^ten- 
tent  deux  morceaux  d'un  meme  lit  pres  en  deux  points  pen 
eloignes.  II  difiere  un  pea  plus  du  Mount  Victoria  parceque 
Tinfiltration  bitnmineuse  de  ce  dernier  est  moinn  forte  et  que  la 
charge  de  sa  gelee  brune  en  fragroentn  brun  noir  ou  fu.sinifi<%  est 
plus  grande. 

Le  Megalong  Valley  difiere  beaucoup  plus  du  3Iort'H  Upper 
TunneL  Dans  ce  dernier  la  g<Qose  des  thallcrs  dilue  si  fortement 
Ul  gelee  humique  que  tous  les  thalles  semblent  se  toucher.  Les 
thalles  adultes  y  Ji^mt  aus.si  plus  nombreux.  Les  menus  fragments 
de  parois  v^gtetales  pre>^jue  fu.sinifi^  y  sont  fr'quents.  Le 
Mori's  Upper  Tunnel  est  un  U^head  car  son  ^<^ment  dominant  e^t 
Ul  gelose.  Cette  diff»^rence  qui  arrive  a  modifier  les  caractenn 
macroscopiques  de  la  n»ehe  corre?»pr>nd  »im piemen  t  au  [K^int  de 
\iie  g»fogemqae,  a  une  abondance  plus  ;?rande  des  alguen  pmr 
rapport  a  la  gel*V^  humiqne  qui  >e  pr»^pitait  en  meme  tempti. 
Cette  diff*^noe  peut  se  produire  localement  en  certain*^  (I'li nts 
d'un  meme  banc. 
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vigorous  cultures  of  these  fresh  plates  of  peptone-glucose-gelatiue* 
were  prepared.  The  examination  of  the  colonies  that  developed 
upon  these  plates  made  it  evident  that  there  were  two  varieties  of 
yeast.  As  passage  through  a  solid  medium  tends  to  alter  the 
characters  of  the  yeast,  the  two  kinds  were  isolated  by  the 
dilution  method  from  a  vigorous  culture  in  Hansen's  peptone- 
«gluco8e  fluid. 

Pure  cultures  of  the  two  yeasts  obtained  in  this  way  showed 
that  they  both  belonged  to  the  group  which  has  for  its  type 
Scuxharomj/ces  membranifaciens.  The  first  of  these  yeasts  con- 
sisted  of  round,  oval  or  sausage-shaped  cells,  containing  one  or 
two  refractile  granules.  In  wine  must  it  formed  a  strong 
crumpled  film  and  a  slight  flocculent  precipitate.  Many 
cells  of  the  film  contained  two,  and  occasionally  three,  round  or 
flattened  spores.  The  second  of  the  yeasts  formed  in  wine  must 
a  slight  transparent  film  and  a  bulky  white  sediment.  The  cells 
were  chiefly  oval,  indistinctly  vacuolated,  and  contained  one  or 
two  refractile  granules.  Only  a  few  of  the  film  cells  contained 
two  spores.     Neither  of  the  yeasts  induced  a  visible  fermentation. 

I  was  informed  that  the  turbidity  which  arises  in  the  wine 
would  probably  not  be  found  to  have  a  bacterial  origin  since 
the  cloudiness  is  never  so  pronounced  as  when  the  wine 
is   attacked    by  bacterial   diseases.     From    this    it   was   to   be 
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same  tune  two  small  bottles  of  onpasleiimed  wine  were  placed 
under  obsenratioii.  All  the  bottles  were  incubated  at  22*  C.  for 
three  weeks,  when  it  was  found  that  the  pore  jeasts,  althoiigfa 
still  alive,  had  not  grown,  and  it  was  evident  that  they  were  not 
re^^Mnsible  for  the  troable.  Hie  nnpastenrised  wine  was  turbid, 
and  had  a  thin  sarfaoe  film  and  a  slight  precipitate.  Daring  the 
experiment  it  was  noted  that  a  growth  occurred  first  upon  th^ 
surface  of  the  nnpastenrised  wine  and  then  spread  downwards. 
An  examination  of  the  film  revealed  a  xoogkea  mass  of  bacteria. 
The  same  kind  of  bacteria  were  obtained  in  the  bodj  of  the 
wine.  On  reexamining  the  original  bottle  of  wine  from  which 
the  yeast  had  been  obtained,  it  was  seen  that  a  film  had  by  this 
time  formed,  and  it  consisted  entirely  of  bacteria  similar  to  those 
found  in  the  experimental  bottles.  The  film  had  probably  been 
present  at  an  earlier  ^tage,  bat  it  had  been  so  slight  as  to  be 
obscored  by  the  dark  coloar  of  the  glass  of  the  bottle. 

The  investigation  had  so  far  advanced  as  to  indicate  the 
infecting  organism,  and  in  order  to  obtain  it  in  pare  coltore, 
plates  of  nntrient  agar  and  peptone-glnooae-gelatine  were  prepared, 
bat  no  growth  appeared  in  these.  The  fact  that  the  organism 
does  not  grow  npon  these  media  explains  how  I  did  not  obtain  it 
in  my  earlier  experiments.  Neither  did  it  grow  on  nutrient 
gloco^e-gelatine.  Cokmies  were,  however,  obtained  upon  plates 
of  nutrient  agar  to  which  about  one^third  of  the  volume  of 
pasteurised  wine  had  been  added  while  the  agar  was  fluid.  Tbe 
colonies  appeared  at  tb^  end  of  four  days  when  grown  at  22*  C. 
a%  small  white  points.  When  magnified  sixty-fold  they  j^>peared 
round,  brownish-black«  and  dnely  granular;  the  edges  were  smooth 
and  the  colonies  had  each  a  dark  central  point  (the  starting  point 
of  the  colooyi.  Within  a  central  aooe  of  half  the  radius  of 
the  colony  the  granulation  was  darker  than  at  the  margin.  The 
deep  and  subsur&ce  colonies  appeared  irregular,  rough  and 
slightly  moruloid.  The  colonies  enlarged,  becoming  round,  white 
and  glistening  like  a  drop  of  wax.  Hie  mkkile  of  the  colony 
watf  raised.  The  bacterial  colonies  derived  from  the  original 
lii»ttle  of  wine  and  from  the  wine  from  tbe  storage  cask,  were 
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identical  in  appearance  and  structure,  while  films  showed  the 
same  organism. 

When  taken  from  the  surface  of  the  wine  and  examined  in  the 
fresh  and  moist  unstained  condition,  the  organisms  are  seen  to  be 
of  two  kinds.  One  is  thin  and  refractile,  the  other  broader  and 
non-refractile.  The  thinner  cells  are  generally  divided  into  two 
and  rarely  three  parts,  while  the  broader  cells  appear  homo- 
geneous. The  thinner  cells  are  about  0*7  fi  broad  and  vary  from 
2  to  3 /A  in  length;  the  broader  cells  are  from  0-8  to  1'0/a  broad 
and  0'9  to  1*5  /a  long.  The  parts  of  the  thinner  cells  showed  up 
well  with  aqueous  eosin,  and  when  so  stained  appeared  as  spheres 
within  a  common  capsule.  Little  protuberances  that  suggested 
buds  appeared  attached  to  the  end  of  a  few  of  the  broader  cells. 
This  would  indicate  that  the  organism  is  a  yeast,  although  at 
first  sight  the  minute  size  makes  it  probable  that  it  is  a  bacterium. 
If  it  is  a  yeast,  then  the  endocellular  eosin-staining  spheres  are 
probably  spores.  The  appearances  of  the  stained  and  balsam 
mounted  films,  however,  indicate  that  the  organism  is  a  bacterium. 
Although  little  prominences  could  be  occasionally  seen  on  a  few 
cells  in  stained  films,  yet  they  were  so  few  and  of  so  doubtful  a 
nature  that  they  could  not  be  taken  to  prove  the  organism  to  be 
a  yeast.  In  one  case  a  distinct  bud  appeared  on  a  cell  at  the 
margin  of  a  colony  grown  upon  a  wine-gelatine  film.     When, 
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fdiBj  and  may  therefore  be  called  short  »toat  rods.  In  fluids 
other  than  wine,  as  for  example  glacose-jeast- water,  the  organisms 
are  thinner  and  show  stained  parts  of  unequal  size.  A  rounder 
form  is  obtained  when  cultivations  are  made  in  nutrient  gelatine, 
to  which  a  little  wine,  say  one-fourth  of  the  volume  of  gelatine, 
is  added.  In  this  medium  they  appear  as  coccobacteria,  varying 
in  size  from  0*5 :  0*6^  to  0*6  :  0*9  ^  When  stained  with  blue 
they  appear  like  diplococci,  the  unstained  central  part  being  a 
narrow  unstained  line,  on  either  side  of  which  are  hemispherical 
stained  portitms. 

The  organism  grows  best  in  media  which  contain  the  products 
of  yeast  activity,  such  as  wine  or  yeast-water.  When  flirted 
upon  the  surface  of  wine  it  grows  freely,  though  slowly:  on  the 
other  hand,  when  submerged  in  the  mass  of  the  wine  it  grows 
very  slowly  indeed.  In  the  latter  case  a  slight  surface  film 
appears  before  growth  occurs  in  the  fluid.  This  is  reversed  when, 
instead  of  wine,  yeast-water  with  or  without  glucose  i»  employed. 
In  this  medium  a  delicate  film  appears  after  the  medium  has  be- 
come turlnd  and  a  white  sediment  has  collected  at  the  bottom  of 
the  liquid.  During  the  course  of  the  experiments  it  became 
evident  that  the  greater  the  air  surface  of  the  wine  in  the  experi- 
mental bottles  the  quicker  did  the  turbidity  appear.  The  in- 
ference from  this  is  that  the  bacterium  in  wine  behaves  as  an 
aerobe,  and  it  is  probable  that  the  slight  aeration  which  the  wine 
receives  in  the  process  of  bottling  stimulates  the  growth  of  the 
organism  which  has  been  restricted  by  the  anaerobic  condition  of 
the  wine  in  the  large  casks.  The  aerobic  character  wan  pn^vt^l 
by  placing  the  organism  under  the  practically  anaerobic  conditions 
that  obtain  in  Buchner's  tubes  (from  which  the  oxygen  in  reniovt^i 
by  alkaline  pyrogallate).  Yeant-water  inoculaterJ  with  the 
bacterium  and  placed  under  these  conditions  failefJ  Ui  produf*e  a 
growth. 

The  temperature  best  suited  to  its  development  would  apprar 
to  be  about  25*  C,  as  growth  was  feeble  at  17^  ami  c#miparativ«ly 
quick  at  22*.     At  37*  the  organism  nsfused  to  grow. 
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In  endeavouring  to  discover  the  constituents  of  wine  which 
favour  the  development  of  the  bacterium  I  employed  nutrient 
agar,  to  which  various  substances  had  been  added.  In  the  first 
place,  alcohol  obtained  by  distilling  wine  produced  a  slight  growth. 
A  similar  growth  was  also  obtained  by  the  addition  of  levxdose 
and  of  lactose.  Maltose,  dextrose  and  sucrose  were  without 
influence,  while  the  addition  of  a  small  quantity  of  tartaric  acid 
(to  make  0'3%)  to  the  carbohydrates  hindered  the  development  of 
the  organism.  Dextrin,  glycerol  and  succinic  acid  were  likewise 
inoperative.  No  growth  took  place  in  Hansen's  peptose-gluooee 
with  or  without  the  addition  of  gelatine.  From  these  experiments 
it  would  appear  probable  that  the  one  particular  constituent  of 
wine  that  is  active  in  stimulating  the  growth  of  the  organism  is 
alcohol. 

The  obligate  aerobic  character  of  the  bacterium,  and  the  ten- 
dency that  it  has  for  forming  films  upon  the  surface  of  fluids,  are 
suggestive  of  the  acetic  bacteria.  With  the  object  of  determining 
the  production  of  acid  a  culture  was  smeared  over  a  plate  of 
winc-litmus-Iactose-agar  and  incubated  at  22**.  The  litmus  in  the 
vicinity  of  the  culture  was  reddened.  As  this  might  be  due  to 
the  formation  of  lactic  acid  from  the  lactose  or  acetic  acid  from 
the  alcohol,  a  plate  of  nutrient  agar,  to  which  had  been  added 
alcohol  (wine  distillate)  and  chalk,  was  smeared  with  a  culture  of 
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howeTer,  negaliTed  bj  obtaining  tbe  infecting  orgBnism  from  the 
Uter  samples  which  had  been  carried  in  bottles  sealed  with 
sterilised  corks. 

With  regard  to  the  remedy  fur  the  trouble,  it  u  apparent  that 
since  the  organism  is  in  the  balk  of  the  wine  and  does  not  obtain 
access  daring  the  process  of  bottling,  tbe  emf^oyment  of  sterile 
bottles,  corks,  etc.,  woold  be  of  no  avail.  Tbe  wine  itself  most 
be  treated  so  as  to  kill  off  the  organism,  and  the  only  legitimate 
method  of  doing  this  consuts  in  the  pasteorisatioo  (4  the  wine. 
According  to  an  experiment  oondacted  with  infected  jeast^ water, 
the  lethal  temperatare  wz»  foond  to  be  between  66*  and  7V  C. 
A  farther  experiment  ^>wed  that  the  organism  was  killed  and 
the  jeast-water  remained  bright  after  aa  ezpo^mre  for  5  minvte* 
to  66*  C.  Bat  the  organi^sm  mar  be  killed  at  a  lower  temperatare 
when  it  »  presient  in  wine,  and  in  an  experiment  where  the  «ar- 
face  of  wine  was  infected  pre^ioa^  to  patten  ri*»atioa  a  temperatare 
of  43*  C.  when  maintained  for  -j  minat^f*  wa^  foand  to  be 
soiBcient. 

In  the  experimental  bottie^  of  wine  whicii  I  exhiUt.  both 
bMttlef  were  filled  to  the  choalder  with  wine,  and  then  pa^-teori^d 
for  15  minates  at  70*  C.  One  wa»  inocalated  br  flostixiZ  a  «!inall 
kp>p  taken  from  a  wine  film  apon  the  «arf»oe.  TLe  'Xher  rxxtle 
wmb  kept  as  a  contrast  i^j  •Jb'j v  the  di^erence^  tjroo^t  au>ct  br 
the  organism.  In  fiv^  dar^,  at  ^''  C.  a  i^rrjog  tlm  had 
^fnmd  o^'er  the  sorfMie.  On  shaking,  the  fiim  broke  ap  and 
ftertied  to  t^  hocu/m  oi  the  wIjm-.  On  ti»e  wrrenth  day  the  wijM> 
wa^  dacidwilT  torbtd:  on  the  foDneenth  day  it  was  very  torbid. 
and  h^i  a  strong  NBdixijetit  msA  «^nrfaof:  £1bl  Hie  ouotratft  buDCie 
remaizM«i  clear. 

Note. — The  ooiiditi'jai*>  tmder  wiiirL  the  mapjY^  pa^tearibauuii 
experiment* were  perfomfHci  are  not  pmciseJy  isacii  mib  woojd  'Xtatxi 
in  oriinary  practiotr  wht^r*-  tiie  bacvris  an-  ttne^iesiMd  thruoghcwt 
tb»>  body  id  tiie  wine.  A  fnsbb  tdumpie  wa^  c^iuiDed  fur  tike 
purpij*«  uf  aiinrrraiiiTTig  the  lemperamre  rwfoicate  to  kill  the 
f.irsBiiitanft'  in  natioraUr  iid^cusd  wine.    I^  uricixia}  wine  'Clial^i 
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had,  however,  been  blended  and  sent  to  the  London  market, 
but  in  its  place  another  variety  (Reisling,  1897)  which  undergoes 
A  similar  clouding,  was  forwarded  to  the  laboratory.  This  wine 
was  made  at  the  same  time  and  from  grapes  grown  upon  the  same 
kind  of  soil  as  the  Chablis,  the  only  difference  being  in  the 
variety  of  grape  employed.  On  its  arrival  at  the  laboratory,  the 
wine  had  begun  to  show  a  turbidity,  but  this  did  not  afifect  the 
experiment,  as  a  check  unpasteurised  flask  was  always  kept  for 
purposes  of  comparison.  A  preliminary  experiment  showed  that 
the  bacteria  were  killed  when  exposed  to  a  temperature  rising  in 
five  minutes  from  40"  to  45*  C.  In  the  second  experiment,  the 
temperature  rose  one  degree  in  five  minutes,  and  those  flasks 
which  were  heated  from  42*"  to  43**  C.  were  subsequently  found 
to  have  been  sterilised.  The  flasks  which  had  been  heated  at 
40'-41''  C.  showed  a  growth-turbidity  four  days  later  than  those 
heated  at  a  lower  temperature ;  at  4F-42'*  C.  the  turbidity 
appeared  seven  days  later.  In  wine  which  had  been  heated 
below  the  lethal  temperature,  a  sui*face  film  appeared  as  the 
original  sediment  deposited.  The  film  increased,  and  the  wine 
became  turbid  throughout  its  mass.  Those  flasks  which  were 
heated  at  and  above  the  pasteurisation-temperature  (43"  C.) 
remained  clear  after  depositing  their  sediment.  It  is,  therefore, 
immaterial  whether  the  bacteria  are  suspended  in  wine  or  floated 
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Part  III. 

Bt  R.  T.  Bakir,  F.L^.,  Curator,  Tschnolooical  Museum, 

Sydney. 

(Plate  xlii.) 

STSRCULIAClf. 

*Keraudrexia  Hookeriana,  Walpera. — Girilambone,  N.S.W 
(W.  Bauerlen).  The  specimens  agree  fairly  well  with  the  pulv 
lished  descriptions  of  the  species,  except  some  minor  diflerencen 
such  as  calyx-lobes  coloured  pink  and  not  acute;  capsule  mor^ 
angular,  sometimes  even  winged;  stamens  and  staminodia  ()uite 
persistent,  even  until  after  the  seed  has  dropped  out  of  the 
capsules. 

LEOITMUrOSf. 

Hardekbbrgia  alba,  sp.nov. 

Leaflets  solitary,  ovate-acuminate  or  obtuse,  or  tenninating  in 
an  acute  point,  rounded  at  the  base,  about  3^  inches  lon^  and  1  h 
inches  broad,  thin,  almost  membranous,  never  coriaceous,  shininjic 
above,  pale  green  in  colour,  of  a  still  lighter  shade  underneatli, 
lateral  veins  and  reticulations  only  faintly  marked,  articulate  on 
a  petiole  about  9  lines  long.  Stipules  small,  recurved,  striata*. 
Flowers  numerous,  on  long  axillary  panicles,  measuring  sometimc's 
up  to  6  inches,  on  slender  pedicels  about  5  lines  long,  mostly  in 
pairs;  standard  emarginate,  3  lines  broad,  4  to  5  lines  long,  trAiM 

*  Species  marked  with  an  asterisk  have  not  previously  been  record rtl 
from  New  Soath  Walaa. 


660 


FLORA   OP   AUSTRALIA, 


in  colour y  as  well  as  the  keel  and  wings.  Calyx  1|  lines  long, 
glabrous.  Pod  sessile,  about  1^  inches  long,  4  lines  broad;  seeds 
oblique. 

Hab. — Country  beyond  the  River  Darling  (Mrs.  Helena  Forde). 

This  plant  differs  more  especially  from  H,  moiiophylla^  Benih., 
in  the  character  of  its  leaves,  which  are  light  in  colour,  of  a 
uniform  shape,  membranous  and  showing  scarcely  any  reticulation. 
The  flowers  also  are  white  wherever  the  plant  grows,  whether  in 
cultivation  or  its  native  habitat.  It  is  now  cultivated  in  many 
private  gardens,  and  is  a  very  attractive  plant  with  its  long 
panicles  of  white  flowers. 

The  flowers  of  H,  mo^iophylla  are  consbtently  blue,  whilst  the 
leaves  are  variable  in  shape  and  size,  coriaceous  and  strongly 
reticulated —characters  as  above  stated  quite  absent  from  H,  alba. 

In  regard  to  its  habitat  Mrs.  H.  Forde  writes  me  :—  "  I  never 
found  the  plant  growing  on  the  frontage  to  the  River  Darling, 
but  procured  it  from  the  hack  country  going  towards  Lake  Victoria, 
where  many  plants  were  found  that  did  not  grow  on  the  river 
frontages  " 

Another  point  of  difference  from  H,  monophylla  that  might  be 
mentioned  is  that  it  often  occurs  as  a  shrub  showing  scarcely  any 
tendency  to  a  climber  (Rev.  T.  A.  Alkin,  M.A.) 

Acacia    lineata,   A.    Cunn, — Mulwala,   N.S.W.,   the    most 
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Aantrmlift.  The  ]meal  nmnie  voald  im^j  that  it  ocean  in  Queens 
land,  bal  it  has  nerer  yet  been  recorded  for  that  colon j. 

The  pods,  seeds  and  fnnicles  are  identical  vith  Mneller^fi 
figure  id  the  ^lecies  in  his  loifna^rapkjf  of  Ac*y%aMj  m>  that  if  his 
material  is  oorrecClj  nuttcfaed  the  identity  of  Banerlen'*  material 
cannot  be  donbced. 

A.  LCJSATA,  Sieh. — Bentham  iB.Ft.  \L  373).  when  dcKrihiM^ 
this  species,  states  that  the  seeds  are  ckise  u>  the  apper  sntnr^  of 
the  pod.  Speeiniens  having  this  featnre  have  been  obtained  on 
Forest  Beaerre,  Xo.  1,  Mulwala,  X.S.W^  by  Mr  Wybnid.  This 
is  the  first  time  I  hareerer  foond  pod«  corresponding  Uj  Benthaa's 
description.  The  Acacia  generally  pacing  under  the  name  'jf  A. 
ImmmU  is  J.  wt^etia^  Maiden  k  Baker, 

A  CAJiB%vEi.  *p.iyjv.  •  ••  Oidgee  "  <jr  •*  G'^z^fM  ';. 
t  Plate  xliL ; 

A  mediun-siKd  trw.  ^^h  penduloo^  brs2M:h>t^  ibfr  fouage  of  a 
pale  or  glaaccAf  hae  :  branchiei*  angnlar.  Phri>idia  fal<nU^ 
lame^oiJmie,  obtnse  or  «light2y  acvminate.  up  xo  •>  mrb^a^  >>c.z.  ^tA 
from  5  lo  9  Hne*  broad,  vith  nvmerott«  fine  parsJjel  r^in^.  *.«•/  'jr 
three  more  prominent  tibisn  the  rat:  thin  or  m0fts.ijr^zrj^^, 
Pednncleft  abont  three  2iw3»  >jQg.  «iender,  is  axiHary  ^i-z^^^^  tA 
aboat  ^.  ench  uearing  a  c>'>Aiar  head  of  a>^^:  I JT  Jov*r%.  S^^ral^ 
broad,  fpathnlate.  ciliate  on  the  uf^^r  wijptr.  fnM*  aad  je^  :£fisa 
half  a»  kmg  as  the  pKaM. 

P«ak  glaJbrMi^  Pod  ^mx,  teiraigLt.  aMst  ?  liiw^  >je;g  a£^  4 
lines  brciad.  r#iiMfi.  '^ali*^  i^iiri.  tv^x  ooeitraewi  tjiA^*!^^  tte-  Mw«i»- 
Secdft  'yraM:.  jongxlMzsAL  or  t^agr.tZy  ofxion^ :  fttir>  «£«oe-L  £:i- 
f ofm.  bo:  f oidfwl  nor  dila&wi 

J5r««.. — Kucnce,  X-ii.W_  aoa  iKc-iimard  v^  VBi»«^'»Ju»3  h  H. 
Cambaf*-  . 

It  di&m  in  heriMriuB.  mss^riab inaK  *  YsrraCi.*  J  ^jm^mJi^y'^^ 
in  ru  isre«7  aad  g^sAor-m*  ftfijlkoeiu  and  tiie  divubcn  t^xas^uta, 
and  aiiio  in  tiae  ^km§0t  'A  iu  pc^ftfw  auud  m  uk*  i&isfif  'jtf  Ujp^  fcxJi'^. 
The  pifylji«dc9»  are  waMrviaii  wniiiar  v^  Lbow  «<  X  «jd9b'ml  lieLU^ 
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ill  venation  and  colour,  as  also  in  the  timber  and  pod.  In 
botanical  sequence  it  is  placed  between  that  species  and  A.  harpo- 
phylla,  F.v.M. 

1 1  has  been  usual  in  the  past  to  regard  in  herbaria  this  tree 
(''  Gidgee  ")  and  '*  Yarran  "  as  one  and  the  same  species,  and  in 
the  botanical  literature  of  the  Acacias  they  are  designated  as 
A,  Iiomalophylla^  A.  Cunn.  It  would  appear,  however,  in  the 
field  that  the  '*  Gidgee  "  and  <*  Yarran  "  are  never  confoufaded  by 
settlers,  the  two  trees,  as  they  remark,  '*  being  quite  different." 

Mr.  K.  H.  Cambage,  L.S.,  who  has  given  recent  attention  to 
these  particular  trees,  and  who  has  repeatedly  disputed  their 
being  specifically  the  same,  has  procured  sufficient  material  and 
evidence  to  convince  me  that  the  two  should  be  separated;  and  I 
now  propose  the  name  of  A.  Cam^o^et  for  the  Wattle  known  over 
a  large  tract  of  the  interior  of  New  South  Wales  as  "  Gidgee." 

Bentham's  description  of  A,  homcUaphyUa,  A.  Cunn.  {B,FL  ii. 
38  ^),  and  Mueller's  figure  (^Iconography  of  Acacias)  of  that  species 
undoubtedly  refer  to  "  Yarran,"  which  I  have  myself  collected  in 
several  parts  of  this  colony.  The  two  species  can  be  easily 
separated  in  dried  specimens,  the  phyllodes  being  quite  dissimilar, 
as  well  as  the  pods,  funicle  and  timber. 

In  the  field  "  Gidgee  "  is  separated  from  **  Yarran  "  by  the 
offensive  odour  of  its  phyllodia  and  timber,  which  in  wet  weather 


BT   B.   T.    BAKES.  ^^ 

The  Imr;p»c  mod  most  conspicaooa  AaMria  in  the  Weitem  pUiiM 
of  thH  eolooj,  mttainmf  a  height  of  60^}  feet  aod  a  dmnkt^U^  of 
3  feet.  The  tiaibcr  m  hmrd,  ckMe^ermined.  interUnekeA,  of  a  deep 
red  or  dawkkii  eoionv  and  pooaewei  a  beaatif  nl  fioTBre,  *r>  that  it 
t«  one  of  the  OHMt  omaoMtital  of  oar  timhen. 

It  can  hardtr  be  doobced  bat  that  it  miut  ha^ve  been  eoQeeteil 
bj  carir  boUaaSH  in  thc4  coionj,  bat  Bentham  onl^  mermin  it 
from  QveensiIaDd  ( i^./7.  n.  390). 

A.  GABXH^THTLXJu  J.  C«»A.— Ei^t  aod  a  half  xnileH  ttmt  tA 
Wjmbm^  y.d.W^  che  farthest  ioath-wesit  locality  (R.  H. 
Ca^ba4^). 


Rtuttovba  cbbtC-u  Awhsr,  —In  the  j*i>!ie€y-'i  Pme»*edina?i  frjr 
I. 1*3^  ^p.  '543;,  XesMn.  Ifaalen  «iii  Beciifae  •Huieav. Hired  «ii  ^hnw 
that  BT  'jBmx»  R^>Jt€i^i^t%  m  iiientiiial  with  their  <>pei:ie9i  r''r^ter>r<A«f 
/WwM(MM*i«<v  and  in  a  cahalated  fi^rm  zi^e  lihe  ajfinrnieji  and 
diflisreiieesi  «)f  indrvidual  <!faaractert  'if  siie  ?w}  ihruhii.  ^icarixu^  4C 
the  mmm  tisie  chat  it  waM  iCill  from  iminmpiece  material  nhac 
their  dednccirtiiH  were  maiie.  E^en  in  Their  -iwa  sahniarum  «if 
4peeilh:  diaraeter^  ic  will  f^  leen  ihac  'aie  iiiBw^ni-e?*  irp  v*»tl 
ourked  in  the  two  piancrf.  -uui  ^eruuxij  wvT»it  "rheir  r^.\nj^ 
«eparaci!d. 

That  r  **«iid  hoc  reftn*  :»  ^he  'Mvuiiim  ufimcy  '  tf  my  pianr  "«»■ 
theirs  waM  heeaiuie  there  4>peare«i  m\  mmm  mi^truuiny  uut  iitfini; 
<«arrrHiniiin4f  their  pianr.  i;hac  .in  loe  '■oiuil  «.y  wtiar.  .r  v^m 
evencually  jninir  '^t  'V.  6)r  iitf*i>iTiintf  "^i  'Jieir  iwn  ^itmuMinn  *  / 
MMtf  'C»4  »vi»a0i*7ii«i/  'tMfi  «f#t>->r^4  /'jrin  *  "Tliey  lait  '«i  W'irtr  ip^n. 
Compie&»  materia*  )f  "JitMr  oi^uir  m  ^lail  w.-uicina  "^t  iij'trium  .n« 
merir.4  *«)  <iy^ceniarai*  .ruiir 

The  ir.acMnienr  that  ^ne  •a4  7'c  d  '^•vrf^mr^ikMh  ji  :iemiitnner'i*Ai  m 
•liiaileni^ipd,  Mid  '^.  Wii^,nMs,  i  /  }€..  m  {Uiiumi  4i»  pr^i^kf  'ii  'im 
••nnrjnry  Benrham  <  »'>rlM  4re  H  ^.  di,  H.  —  •  <7a4y«  lemi- 
•ipherii^a*.  ^rtunace  rarety  •j*Mnru*Ju/  -kil  ji  .iu  ju«r«4ai!e  ijimi 
iia  -(Cace  «teliniceiy  vMiiserTiinff  « ipeftien  ^Jtac  "Jie  'suy-x  ji  r"initru9M. 
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Previous  tx)  describing  the  genus,  specimens  of  a  very  large 
number  of  species  of  Verticordia  were  received  by  me  from  Western 
Australia,  and  they  all  possess  a  common  f  acies  and  an  inflorescence 
as  described  by  Bentham,  t.0.,  flowers  usually  pedicellate  in  the 
upper  axils,  forming  often  broad  terminal  leafy  corymbs,  or 
simple  leafy  spikes  or  racemes — a  statement  quoted  by  Messrs. 
Maiden  and  Betche(loc.cit.)in  order  to  show  that  "the  inflorescence 
is  extremely  variable,  and  not  a  character  in  which  the  separation 
of  a  new  genus  could  be  based." 

It  is  on  the  shape  of  the  calyx  and  the  calyx-lobes  that  nay 
genus  in  based, — characters  upon  which  Cunningham  founded  the 
cognate  genus  of  Hotnoranthusy  and  which  determination  was 
supported  by  Bentham  in  his  *^  Genera  Plautarum;"  and  from 
these  features  alone  I  think  I  am  justified  just  as  much  as 
Cunningham  in  establishing  a  new  genus  on  my  material. 

Messrs.  Maiden  and  Betche  state  that  the  calyx  of  Verticordia 
WiUielmii  is  cylindrical,  and  on  this  statement  it  is  proposed  to 
remove  this  species  from  its  previous  classification  and  place  it  in 
my  genus  under  the  name  of  RyUtonea  Wiihelmii,  F.v.M. 

Benbham's  note  (B.FLj  iii.  p.  19)  in  connection  with  this  species 
is  significant ;  he  states: — "This  single  species  difi*ers  from  all 
others  of  the  genus  in  inflorescence  and  the  shape  of  the  calyx, 
and  its  lobes  form  an  approach  to  those  of  HomoraiithrM.^^ 
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and  all  the  species  of  Verticardia  in  the  west  and  north-west  of  the 
Continent. 

The  two  genera  will  thus  include  species  that  have  well  marked 
and  distinct  generic  characters  and  a  distinct  geographical  dis- 
tribution. 

It  is  now  proposed  that  the  genus  RyUtanea  should  include  the 
following  species : — 

Genus  Rtlstonba,  Baker. 
Proc.  Linn.  Soc  N.S.W.  1898,  p.  768. 

R.  CBRWUA,  Baker,  Proc.  Linn.  Soc  N.S.W.,  1898,  p.  768. 

/Ta*.— Widdin,  Mt  Corricuddy,  near  Rylstone,  N.S.W. 

R.  Darwinioidrs,  Maiden  A  Betehe  (Syn.  Verticordia  Dar- 
winioides,  Maiden  <&  Betehe),  Proc.  Linn.  Soc  N.S.W.,  1899, 
p.  643. 

Zra6.— Dubbo,  N.S.W. 

Tentatively  placed  under  Rylstonea,  as  in  my  opinion,  when 
complete  material  is  obtained,  the  species  will  stand  under  this 
genus. 

R.  WiLHiLMii,  F,v.M.  (Syn.  V.  Wilhelmii,¥.yM,),  Trans.  Vic 
Inst.  122,  and  B.FL  iii.  19. 

Hab. — South  Australia. 

EucALTPTUS  AMTGDALiNA,  LobUl, — As  far  west  as  Isabella, 
Burroga,  N.S.W.  (R.  H.  Cambage). 

E.  Smithii,  Baker  ("White  Top.'*)— Wingello,  N.S.W.,  in  the 
gullies,  on  the  Nandi  Road,  Sutton  Forest  (some  very  fine  trees); 
also  plentiful  on  the  Nepean  Water  Reserve. 

E.  DBXTROPINBA,  Baker. — Wingello,  N.S.W.,  plentiful  in  the 
gullies;  its  most  northern  locality.  .  Its  timber  is  locally  used 
extensively,  and  it  is  considered  to  be  of  excellent  quality,  being 
known  as  "White  Mahogany."  It,  however,  has  no  connection 
with  E.  acmenioxdes,  the  "  White  Mahogany  "  of  the  Coast. 

E.  0RBADB8,  Baker. — This  smooth-barked  "  Mountain  Ash  "  of 
the  Blue  Mountains  occurs  at  the  Caves  between  Wentworth  and 
Katoomba.  Round  the  water  holes  near  these  caves  are  some 
43 
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tall  Eucalypts,  every  one  of   which  is  this  species  (Henry  G. 
Smith). 

E.  DBLBOATBXSis,  Boker, — On  the  lower  ranges  of  the  Snowy 
Mountains,  at  an  elevation  from  4,000-5,000  feet  (W.  Bauerlen). 
E.  BicoLOR,  A,  Cunn.  ("  Bastard  Box  "). — It  has  been  customary 
amongst  botanists  in  recent  times  to  place  this  species  of  Cunning- 
ham's under  Mueller's  E.  largiflorens.  Now  Cunningham  was  the 
first  to  discover  also  this  latter  species,  which  he  named  E,  pendula. 
Mueller,  however,  considering  Cunningham's  description  to  be 
indefinite,  gave  it  the  name  of  E,  largiflorens. 

Thinking  it  would  be  very  strange  if  a  great  collector  and 
botanist,  such  as  Cunningham  undoubtedly  was,  should  have  given 
two  names  to  one  and  the  same  tree,  I  had  occasion  recently  to 
investigate  the  matter,  and  the  material  now  in  my  possession 
shows  conclusively  that  he  (Cunningham)  had  two  distinct  trees 
in  his  mind's  eye  when  he  recorded  them. 

I  am  much  indebted  in  this  instance  to  the  writings  of  the  late 
Dr.  Woolls  for  finding  the  particular  trees  of  E.  hicolor.  In  his 
^'  Contributions  to  the  Flora  of  Australia"  (p.  232)  he  gives  the 
locality  Cabramatta,  where  will  be  found  trees  that  exactly 
coincide  with  Cunningham's  description  of  E,  bicolor^  and  in  no 
way  agree  with  E,  largiflorens,  F.v.M.  {E.  pendula,  A.  Cunn.),  of 
the  int.€irior. 


BT   R.    T.    BAKBR.  667 

the  fruits  are  only  half  the  size  of  those  of  the  eastern  species. 
The  oils  also  are  quite  different. 

Bentham  (B.Fl.  iii.  p.  214)  acknowledges  Cunningham's  species 
£.  btcoloTy  and  places  as  its  synonyms  E,  pendula^  A.  Cunn., 
and  E.  largijlarenaj  F.v.M.,  but  he,  of  course,  only  had  dried 
material  to  work  upon.  However,  there  can  be  no  doubt  now 
that  Cunningham  was  correct  in  his  determinations,  and  in  the 
light  of  our  present  knowledge  it  is  proposed  in  future  to 
acknowledge  both  his  species,  £,  bicolor  and  E.  pendula,  and  in 
the  latter  case  his  name  takes  priority  over  Mueller's  name  of 
E.  fargijlarens. 

The  localities  for  the  two  species  are  : — 

E.  BicOLOR,  A.  Cunn, — Cabramatta  (Rev.  W.  Woolls);  banks 
of  South  Creek  (R.  T.  Baker  and  W.  Bauerlen). 

E.  PBNDULA,  A,  Cunn.f  (Syn.  E.  largiflorensy  F.v.M.)— Dubbo 
to  Bourke  (W.  Bauerlen) ;  Lachlan  River,  Condobolin  (R.  H. 
Cambage). 

Eucalyptus  Bridossiana,  Baker, — The  most  westerly  locality 
I  have  now  to  record  for  E,  Bridgeaiana^  Baker,  is  Mulwala, 
where  it  grows  in  the  Forest  Reserve  No.  1591  (G.  Wyburd). 

Since  publishing  my  description  of  this  species  in  the  Society's 
Proceedings  for  1898,  Messrs.  Deane  and  Maiden  continue  to 
refer  it  in  their  series  of  **  Notes  on  Eucalypts  "  to  E,  Sttiartiana, 
F.v.M.  These  authors  state  that  **  the  figure  of  E.  Sliuirtiana 
in  the '  Eucalyptographia '  is  one  of  the  happiest  of  the  delinea- 
tions of  that  work,  and  is  simply  unmistakaole "  (Proc.  Linn. 
Soc.  N.S.W.,  1899,  p.  628).  With  all  deference  to  the  late 
learned  Baron,  it  must  be  said  that  his  description  refers  to  a 
Victorian  tree  with  a  red  timber  and  with  a  red  stringy  bark. 
Specimens  of  these  have  been  obtained  from  Victoria,  and  can 
be  seen  in  the  Technological  Museum,  Sydney,  where  they  are 
placed  in  juxtaposition  to  those  of  E.  Bridgesiana  of  this  colony, 
which  has  a  white,  woolly,  persistent  bark,  and  which  bark  yields 
an  oil  (Proc.  linn.  Soc.  N.S.  W.  1898,  p.  166),  while  the  timber  is 
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light-coloured.  These  characters  alone  are  sufficient  in  my  opinion 
to  warrant  a  separation  of  the  trees,  and  one  could  never  put 
such  Museum  specimens  possessing  diametrically  opposite 
characters  (given  above)  under  the  same  specific  name  with  wiy 
degree  of  correctness. 

That  Mueller  had  the  Victorian  tree  in  his  mind's  eye  is  shown 
by  his  many  references  to  his  E.  Stuartiana  as  a  tree  closely 
allied  to,  if  not  the  same  species  as  E,  pulverulenta,  Sims,  for  in 
his  " Eucalyptographia "  he  states: — "  E,  pulverulenta  is  distin- 
guished from  E.  Stuartiana  only  in  its  foliage  .  .  .  the  bark 
of  E,  Stuartiana  and  E.  pulverulenta  are  very  much  alike." 
Such  statements  can  only  apply  to  the  Victorian  Eucalypt,  as 
there  is  no  resemblance  in  E.  Bridgesiana  to  E,  pulverulenta. 
Mr.  A.  W.  Howitt,  a  co-worker  with  Mueller  in  the  Eucalypts 
and  one  who  collected  the  original  material,  holds  that  it  was  the 
Victorian  Apple  on  which  E.  Stuartina  was  founded.  Messrs. 
Deane  and  Maiden  state  {loc.  ct^)  that  they  recently  proceeded  to 
the  National  Herbarium  to  study  the  specimens  there  and  to 
confer  with  the  Curator,  Mr.  J.  G.  Luehmann,  long  Baron  von 
Mueller's  principal  assistant,  and  one  who  knows  best  the  late 
botanist  s  view  on  this  and  many  other  points.  After  carefully 
investigating  the  matter  they  saw  no  reason  to  refrain  from 
jX'uwi   tlir   plate   \n    the    **  ELicah'T>tuy'|'apliia  ''    as    fjiitlifullv" 
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recently  to  include  under  E.  amygdalina,  Labill.,  8uch  well  defined 
species  as  E,  radiata,  Sieb.,  E,  dives,  Schauer,  E,  foHiigcUa, 
Deane  and  Maiden,  K  regnans,  F.v.M.,  and  E,  Smithii,  Baker. 

The  research  on  the  genus  Eucalyptu  s  now  in  progress  at  this 
Museum  has  proved  conclusively  that  the  above  are  all  true  and 
distinct  species  if  diagnosed  on  what  appears  to  be  a  natural 
classification;  and  it  is  on  such  grounds  that  I  hold  that  E, 
Stuartiana  and  E.  Bridgenana  are  also  distinct  species. 

£.  HBMiLAMPRA,  F.V.M.,  ''Mahogany." 
(Syn.  E  resinifera,  Sm.,  var.  grandiflora,  B.Fl.  iii.  p.  246)). 
An  examination  of  the  full  material  of  this  Eucalypt  pro^'es 
that  Mueller  was  correct  in  his  systematic  placing  of  the  tree, 
and  now  it  is  proposed  to  suppress  it8  varietal  prjsition  and  restore  it 
to  the  specific  rank  as  originally  proposed  by  its  author.  It  \um 
a  wide  range  and  its  products  and  specific  characters  are  c^instant 
throughout  its  distribution.  From  Manly  ( Woolls)  U}  the  Clyd« 
River  (W.  Bauerlen). 

It  is  easOy  distinguished  in  the  field  from  E.  renniffra,  Hm., 
by  its  large  fruits  and  pale  pinkish  timber. 

E.  BXiMiAfSchaoer/ White  Bloodwood*';. — Generally  <y>ri«!i/i«rr«d 
a  mountain  species,  but  it  u  to  be  found  on  all  the  rvi'^*:n  at 
Gofford  and  in  odd  places  on  the  Hawk^l^ry  M^  /KT,B,; 
and  almost  to  Berowra  .  R.  H.  Cambage), 

WmAMTEACKM 

I/>B.ASTHC«  GSAjrDiBSArrEU&  Fr,U. — Tb*  6rA  nc^jnM  tptM- 
ment  of  thi«  «|MeiM  fir^m  thi*  o^/'^ny  w#t^  obcaixi^  \n  Mr  W, 
Baaeiim  at  Tityjoborra.  and  }^  ha^f  wpw  crA^^^vd  it  at  Ginlam- 
bone  grvvzng  oo  Emraly^*djf  j^^p^Ji^oli/i^  F.v-M.  T>«i«  U  v/  far 
th«r  limit  ^A  iu  «a«<«rf;i  rar^z^. 

Baift/CHTOTVZ  ^HJU%%.  hrmik. — X^v  AjbJpfySK^A  "A.  Vtyt'liMm^. 
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G00DEHIACE2. 

GooDBNiA  Stbphbnsonii,  F.v.M, — Woodford,  Blue  Mountains 
(W.  Bauerlen);  Bylong  (R.  T.  Baker). 

EPACKID&S. 

Brachtloma  daphnoidbs,  Benih. —  Barmedman,  N.S.W.,  its 
most  westerly  recorded  locality  (R.  H.  Cambage). 

ASCLEPIADE£. 

♦Gymnanthbra  nitida,  R,  5r.— Tumbulgum,  N.S.W.  (W. 
Bauerlen). 

Pbntatropis  qcinqubpartita,  Benih, — New  Angledool  (A. 
Paddison).  Moore,  in  his  "Handbook  of  the  N.S.W.  Flora," 
gives  the  range  of  this  species  as  '*  Western  Plains  except  the 
North."     It  is  now  shown  to  extend  to  the  Queensland  border. 

CH£H0P0DIACE£. 

Chrnopodium  atriplicinum,  F,v,Ai, — New  Angledool  (A. 
Paddison).  Previously  recorded  only  from  the  southern  interior 
(Darling  River). 

H0NIMIAC££. 

♦Stbphania  aculbata.  Bail. — Tumbulgum,  Tweed  River; 
Moonambah  and  Wardell,  Richmond  River  (W.  Bauerlen). 
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LILIACEfi. 

DiANBLLA  COERULBA,  Sims, — New  Angledool  (A.  Paddison). 
JUHCACEf. 

fLuZULA  GAMPE8TRIS,  DC.j  Var.  BULBOSUM  ACOEDENS,  F.  Bert  — 

Bodalla,  N.S.W.  (W.  Bauerlen). 

tL.    CAMPE8TRI8,  DC,    var.    AUSTRALA8ICA,   F.   Bert — Snowy 
Mountains  (W.  Bauerlen). 

tJuNCUS  PLANiFOLius,  R,Br,,  var.  oeminus,  F.  Bert, — Rylstone 
(R.  T.  Baker). 

♦J.  POLTANTHEMA,  F,  Bert.,  var.  parva. — Homebnsh   (J.  H. 
Maiden);  Carlton,  near  Sydney  (Mrs.  Clarke). 

tJ.  PRISM ATOCARPUS,  R.Br,,  var.  geminus,  F,  Bert, — Rylstone 
(R.  T.  Baker). 

CTP£RACE£. 

^Elbocharis     dietrichiana,    Boekel,  —  Wonnaminta    (W. 
Bauerlen);  Lismore  (W.  Bauerlen). 

♦SciRPUS  MULTiCAULis,  F,v,M, — Cobham  Lake  (W.  Bauerlen). 

♦S.  CBRXUUS,  V(M  (Enunc.  ii.  245 — Cosmop.  forma  pynicea), — 
Snowy  Mountains  (W.  Bauerlen). 

ICladium  jamaiobnse,  Crantz  (Inst.  i.  362  —  germanicenae), 
— Tumbulgum  (W.  Bauerlen). 

§Carbx  canescens,  Z.,  var.  robusta,  Blyth.—Bnovry  Mountains 
(W.  Bauerlen). 

*  Species  marked  with  an  asterisk  have  not  previously  been  recorded 
from  New  South  Wales. 
t  Variety  not  previously  recorded  for  N.S.W. 
t  New  for  Australia. 
§  Variety  not  recorded  for  N.S.  Wales,  new  for  Australia. 
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MoRCHBLLA  CONIOA,  Per8, — Pinnacle  Mountain,  20  miles  south 
of  Forbes,  growing  on  sandy  soil  of  Devonian  sandstone  (R.  H. 
Cambage);  previously  recorded  from  near  Tamworth  (Proc.  Linn. 
Soc.  N.S.W.  1896,  p.  503). 

♦Physarum  rufibasis,  B.  <fc  Br. — Ballina,  N.S.W.;  on  moss 
(W.  W.  Watts). 

♦Clavaria  fusiformis.  Saw, — Tumbulgum  (W.  Bauerlen);  on 
the  ground. 

gFoMBS  HOLOSCLBRUS,  Berk, — Tumbulgum,  Richmond  River, 
on  a  living  root  (W.  Bauerlen). 

♦F.  INFLBXIBILI8,  Berk, — Bellinger  River,  on  decaying  logs 
(Mr.  Williams);  Tumbulgum  (W.  Bauerlen). 

♦F.  APPLANATUS,  Fr, — Never  Never,  Rylstone,  on  dead  wood 
(R.  T.  Baker). 

♦F.  HBMITBPHRUS,  Berk.  —Blue  Mountains,  on  dead  wood. 

♦PoLYPORUS  SULPHUREUS,  Fr, — Tumbulgum,  Tweed  River,  on 
decaying  branches  (W.  Bauerlen). 

♦P.  MBLANOPUS,  Fr. — Tumbulgum,  Tweed  River,  on  decaying 
logs  (W.  Bauerlen). 
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§TBAMrrn  gibbosa,  /Viw.— Bcrowra,  on  dead  timber  ^R.  T. 
Baker). 

♦PoLTBTiCTCB  LiLACiso-^iLTCs,  BerL — Tam  worth,  on  dead 
timber  (D.  A.  Porter). 

^PoLTBTicrrs  BBtnnrBOLCUCca,  Berk. — StrathfSeld,  rm  'ie^Aying 
timber  (W.  Lewis).  This  is  the  fimt  record  of  thin  «pediw  frorn 
the  mainland  of  Anatraliai,  being  {veviMulj  oolj  recorded  from 
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F!«,  L — F>v«rfa^sv%. 
Fai.  I— P^L  »3ii  ' 
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ON  SOME  NEW  SPECIES  OF  EUCALYPTUS. 

By  R.  T.  Bakbr,  F.L.S.,  Curator,  Technological  Museum^ 

Sydney. 

(Plates  xliiL-xlvi.) 

E.  INTERMEDIA,  Sp.nOV. 

'^Bloodwood"  or  ''Bastard  BloodwoocL" 

(Plate  xlvi.,  fig.  1.) 

A  medium-sized  tree  with  a  light  hrouyii  fibrous  bark. 

Leaves  lanceolate,  acuminate,  about  6  inches  long,  and  1-1^ 
inches  wide  or  more,  pale  on  the  underside;  lateral  veins  oblique, 
fine,  numerous,  parallel;  intramarginal  vein  quite  close  to  the 
edge. 

Flowers  mostly  in  large  terminal  corymbs.  Calyx  turbinate, 
4  lines  in  diameter,  3  lines  long,  on  a  pedicel  of  about  4  lines. 
Ovary  fiat-topped.     Stamens  all  fertile;  anthers  parallel,  opening 
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nature  oi  the  tiaiber,  Ixffiu  <n]  aad  firmie  wixkii  iaaw  not  libe 
marked  icti  iwi  ran  oi  ihMX  ^0mf»^ 

From  £1  mmim  it  differs  in  hiTiiif  pedkipILKKe  fmxis,  a  fftzrngT 
ftakj  baik,  a  piiilriiJi  tomber.  ani  in  he  ^^MaoacaJ  oophtitufanlb. 

Dr.  Woolk  -vas  eocnifiuit  cf  tbe  diiSemkoes  existing  tei»wsii 
these  «pecie&.  for  in  faifr  -^FLtn  tif  AnfUaJiia  ^  <p.  236)  be  stattss: — 
**  At  tbe  Clarenoe  ani  BicimKaid  £tiT«st>  tbe  'Bloodwood*  preraiDs 
u>  a  cx^eax  extent,  and  tbe  workmen  reckon  tvo  kinds  -  the  one 
with  sBCMXh  and  the  other  with  rcm^Kh  bark.  .  .  It  seems 
probable  that  the  Mcnrntain  ^Blcicidwood"  {£.  eximda),  which 
oT-erhanr^  the  Tiller  of  the  Grci^e,  i^  different  frum  the  Bloodwood 
of  the  northT  A§-  c:tat'ed  atxive.  other  botanists  have  alwajs 
regarded  the  ncrtheni  **  Bloodwood  "a^  identical  with  the  BjdneT 
and  sonthem  -  Blood  wcKifd"":  bnt  I*r-  Woolls  is  the  onJy  one  who 
eonnecl«d  it  <the  nonbern  cvDei  with  £.  ^rimviL,  Scbau.,  and 
reeeot  obtierraxionf  also  hhc^w  it  to  bare  afBnitiec  with  that  epecies. 

Its  phrsical  cdiaracterK.  however,  are  wj  eA-enlj  balanced 
between  the  two  that  it  is  decided  tc»  gi  r^  it  (specific  rank. 

It  diffa*  from  E.  terminmii^  F.v.J|_  the  •*  Bloudwood  "  of  tbe 
interior,  in  it«  bark,  timber  and  oil;  and  from  E.  frarJ«ypkIoifi 
in  itfr  larger  tmiti^  bark  and  chemical  constituents. 

It's  fruits  are  ezactlv  identical  in  ftize  and  shape  with  those  i«f 
E.  maculiUiL,  but  it  resembles  t>hifc>  spotted  gum  in  no  other 
characters. 

Tlii^  tree  ih  constant  tiirougbout  ao  extensive  range,  ae>  it  wa» 
found  manv  jears  agci  at  Bamev*.  WharL  Cambewarra.  bj  W. 
Biiaerlen.  who  forwardcjd  s].•ecinlen^  to  tbe  late  Baron  von  Mueller, 
who  considered  it  a  bjbrid  between  E.  any mlKmta  and  E.  maculala^ 
but  i.d  courne  be  onlr  bad  dried  material  u}»od  whicb  to  base  hi^ 
ofiinioii. 

Tbe  tuuljer  of  both  tbe  ntiutbem  and  nortbem  treeni  i^  similar 
in  c<jlour,  Lardness  and  <»tli^r  characters,  and  tbe  chemical  con 
Ktituent*-  of  the  oil  show  no  variation. 

limber. — A  pale-ooloured  timber,  hard,  straight-grained,  and 
ea«y  t<»  work.     It   i*  much   doner  in  texturf  than   the  Srdnev 
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Bloodwood,  E,  corymboaay  Sm.  The  figure  is  occasionallj  not 
unlike  that  of  E.  maculata^  Hook.  Gum  veins  are  not  infrequent. 
It  is  considered  a  good  durable  timber,  and  superior  to  that  of  E. 
cori/mboaa,  Sm.  It  has  quite  a  metallic  ring  when  the  fractured 
edges  of  a  piece  are  rubbed  together. 

OiL — The  yield  from  this  oil  is  -125  per  cent.  It  consists  very 
largely  of  pinene,  58  per  cent,  of  the  oil  distilling  below  172**  C; 
only  a  trace  of  eucalyptol  could  be  detected.  The  specific  gravity 
of  the  crude  oil  at  15**  C.  =  -8829.  The  specific  rotation  of  the 
crude  oil  [a]  D"^  +  11  •2°.  This  oil  differs  from  the  oil  of  the 
Bloodwood  of  the  Sydney  district,  inasmuch  as  the  latter  is  laevo- 
rotatory  to  about  the  same  extent.  The  rotation  of  the  oils  from 
E.  coryinbosa,  Sm.,  and  E,  eximia,  Schau.,  and  this  species  varies 
in  about  equal  proportions,  that  of  the  oil  of  this  species  being 
about  half-way  between  those  of  E,  corj/mbosa  and  E,  eximia^ 
although  the  constituents  of  the  oils  of  the  three  species  differ 
but  slightly,  being  largely  pinene. 

E.  ANGOPHOROIDES,  Sp.nOV. 

"Apple-Top  Box." 

(Syn.  E,  Bridgesiana,  Baker,  partim,) 
(Plate  xlvi.,  figs.  4a,  46,  4c.) 
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acuminate.     Ovary  domed.     Stamens  all  fertile;  anthers  parallel, 
opening  by  longitudinal  slits. 

Fruits  hemispherical  to  slightly  pear-shaped,  2  lines  in  diameter 
and  under  4  lines  long;  rim  thick,  sloping  outwards — a  ring  just 
below  the  edge;  valves  generally  4,  exserted  under  1  line. 

^a6.— Colombo,  N.S  W.  (W.  Bauerlen);  Towrang,  N.S.W.  (R. 
T.  Baker). 

The  herbarium  material  of  this  species  is  so  similar  to  that  of 
E,  Bridgesiana  that  on  my  first  examination  it  was  included 
under  that  species  (Proc.  Linn.  Soc.  N.S.W.,  1896.) 

My  field  observations  since  that  date,  and  the  acquisition  of 
further  material  such  as  timber  and  oil,  have  convinced  me  that 
the  two  trees  are  quite  different,  and  should  not  be  included 
under  the  same  name.  Mr.  W.  Bauerlen,  indeed,  who  has  known 
the  trees  for  very  many  years,  has  always  held  that  the  two  were 
different  in  specific  characters. 

E,  Bridgesiana  is  known  vernacularly  as  "Apple"  and  "Woolly- 
butt,"  but  this  tree  as  "Apple-top  Box."  As  stated  above, 
the  foliage,  fruits  and  flowers  certainly  resemble  those  of  the 
former  species,  but  there  the  similarity  ends.  The  bark  is  a  true 
box-bark,  but  the  timber  is  quite  unlike  that  of  a  box. 

It  differs  from  E.  Cambaget,  Deane  &  Maiden,  in  the  superiority 
of  its  timber  and  the  inferiority  of  its  oil,  and  the  shape  of  its 
fruits;  and  from  E.  novorunylicay  Deane  k  Maiden,  in  the  bark, 
colour  of  timber,  and  oil. 

It  has  little  affinity  with  such  Boxes  as  E,  hemiphloia^  F.v.M., 
E.  Woolhiana,  Baker,  E.  conica,  Deane  k  Maiden,  E,  pendula, 
A.  Cunn.,  (E.  largiflorenn,  F.v.M.),  although  it  appears  to  be  a 
connecting  link  with  these  and  what  are  known  as  Bastard  Boxes 
such  as  E,  Camhagei^  Deane  k  Maiden,  and  E.  bicoloVy  A.  Cunn. 

It  is  quite  limited  in  its  distribution,  and  presents  no  difficulty 
of  determination  in  the  field. 

The  bark  has  not  an  essential  oil  as  pertains  to  E.  uova-anglica 
and  E,  Bridgetiana. 
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Although  it  has  a  regular  light-coloured  grey  box  bark,  yet  the 
appearance  of  the  tree  is  more  like  that  of  an  '*  Apple  tree " 
{Angophora^^  hence  the  local  name  of  "  Apple-Top  Box." 

Timber. — A  pale-coloured,  soft,  specifically  light  timber,  open 
in  the  grain,  and  perhaps  to  be  regarded  as  porous.  It  has  not 
the  broad  sapwood  of  E,  Bridjesiana,  Baker.  It  seasons  well, 
and  is  suited  for  cabinet  work,  as  it  closely  resembles  in  colour, 
weight  and  texture  the  timber  of  Angophora  intermedia,  DC. 
It  is  much  superior  to  that  of  E,  Bridgesiana, 

Oil — The  yield  of  oil  from  this  species  is  -185  per  cent.  A 
large  quantity  of  phellandrene  is  present,  also  some  pinene,  and 
26  per  cent,  of  eucalyptol  was  found  in  the  rectified  oil  (fraction 
representing  70  per  cent,  of  the  crude  oil).  The  specific  gravity 
of  the  crude  oil  at  15**  C.  was  -9049;  the  specific  rotation  of  the 
crude  oil  =  [a]  j) — 12*7,  the  Isevo-rotation  being  due  to  the 
phellandrene.  The  constituents  of  this  tree  differ  greatly  from 
those  obtained  for  E,  Bridgesiana,  Baker,  a  species  which  in 
appearance  it  somewhat  resembles.  The  oil  of  E.  Bridgesiana  is 
of  excellent  quality,  while  that  of  this  species  is  of  little  com- 
mercial value,  irrespective  of  the  small  yield  (H.  G.  Smith). 

E.    WiLKINSONIANA,  Sp.nOV. 

(Syn.  E.  hfemastoma,  var.,  F.v.M.,  Eucalyptographia,  Dec.  ii.;  E, 
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Frvits  htmisfhgntalr  5  lines  in  dumec^r.  run  thiek^  red; 
TmlTes  siigbthr  ezaated,  acsfic 

J74&.— DffOBHkrr  Momtain  <C.  S.  WnkxzHrja,  F.G.S.;;  Cokmbo 
(W.  BftBerln;;  Bvbers  Cteek  <H.  BwikMT;:  Sanoo  Forart  iB. 
T.  BttkeriL 

Tbis  it  the  "^  Sttiaiijrbark  '  Tanefj  of  £1  iUfmMf^MM,  ^^-r  bkh- 
tiooed  bj  Bftroo  wn  MneQer  in  hk  Eaol  jpCficrsphia  nnder  thmt 


It  WW  fint  obKrred  ia  dii«  eowcaj  br  the  Sate  G<yrentBKnt 
GcokcifC  Mr.  C  S  WUkxnvjo.  FG  S^  at  DrooMdur  Xonntain 
at  an  cigiation  ^  l.>]Ofc  ajcr/re  Ka  ie^eL and  naaaed  for  him  bj 
MneOer  a§  ttated  afc'VYL 

It  differs  baag^«.  frrc  F.  l^hKcr^'S'K*.  Sai.  in  tbe  naivre  «f 
the  tiBber.  textcre  aad  T^katkc  ^  >nT«w  ban  ajad  ciMsdcal 
coB9W«ent»  of  iLe  o£l  aad  kiz»:  aad  ii  if  <jc  ^hitm:  diSe-r?sioe« 
t2»t  it  i§  JXfw  FBued  v.*  «pHn£<r  rack. 

The  baA  and  tiail^r  aljj  h  Vj-  £*.  r«5'r«i««^r«.  -White 
Stringrbark.'^  and  in  botazzkaJ  caoiKZioe  it  iv  p ^lac«d  sen  to  that 

'Hk  o£  RsBBBbiiei  that  ^  E.  Ltr^im^m.  Baker,  rmt  &.•  citLer 
charartcv^  oacned  it  wiiii  that  cfMcieb. 

The  £ndt(^  and  partk-sjar: j  the  o£l  differcstiaVE*  it  frjoi  the  c^tiier 
-  Strinrjrbarkfw"^  each  a«  £.  csjr'if^J'Cf^  Ssl.  A.  m^acr^rkynrka, 
F.v  IL  £".  r»«<-aiii»^r«.  Sieb..  £*.  de^'r/f»iwt^  hak^. 

TlMr  red  rin  g£  the  iroh^  hat  e^  id^xitir  U^es  the  cause  of  the 
ndvfumojtz  of  thi»  fipWM^  boi  it  i^  veil  kn<^vn  kk/v  that  thi^  i^  a 
characVT  oimaavm  to  a  Ilvmo^^  'A  EucaJr^. 

It  i^  a  feaS/iire  quite  abtien::  fr-xxi  iP.  l^ropime^it  hmk^rr  In 
fact  the  frtdit'  cf  the  vw<j  »^ime«  itre  v-*  %er)'  ^ifSt^nrui  that  the 
mnjfc  couid  iMfJt  ut  tjii^jBTnuhM-i  whL  aAiy  d^rict^:^  'A  ^^jm/.tuiaht  in 
i^iecific-  xiamiziz  The  bark.  i«siiv«^  v^^niitifxi  aiid  tiuu}j»-r  <jf  th«fi^ 
tmef  ifciH..  differ. 

£.  'ffv-'/iiM  a.  Bak«r.  iAa*>  a  hard.  vju/f^Mrt  fjark  ri^i  «Ait  u^  the 
braiiiciii»n<feu  vhiitn  thi^  t^-^e  ha*>  a  hj^v^Muvr^.  k^^t^  «»triiiirv 
hark,  uui  ezioidiiir  ma  to  tiie  iinitiiu 
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It  is  quite  distinct  in  specific  characters  from  the  two  stringy 
barks  described  in  this  paper,  viz.,  E.  nigra  and  E,  umbra. 

Timber. — Pale-coloured,  rery  hard,  close-grained,  heavy.  In 
transverse  and  compression  tests,  it  stands  higher  than  that  of 
any  of  the  other  Stringybarks  above  enumerated.  It  is  evidently 
an  excellent  timber,  and  is  strongly  recommended  for  forest 
conservation. 

Oil. — The  yield  of  oil  from  this  species  averages  about  *9  per 
cent.  It  consists  very  largely  of  Isevopinene.  A  small  quantity 
of  eucalyptol  is  present  in  the  oil  at  some  time  of  the  year,  and 
a  small  quantity  of  phellandrene  at  others.  This  terpene  alters 
much,  occurring  in  small  quantities  in  many  Eucalyptus  oils  at 
certain  seasons  of  the  year,  whilst  at  other  times  it  is  absent. 
The  specific  gravity  of  the  crude  oil  was  -894  at  15*  C. 

The  specific  rotation  of  the  crude  oil  =  [a]  j) — 23 -9;  no  phellan- 
drene was  detected  in  the  January  oils. 

No  le«s  than  86  per  cent,  of  the  oil  distilled  below  170*  C. 
The  Isevo-rotation  of  this  oil  is  due  to  the  laevopinene  present^ 
The  odour  of  the  oil  after  saponification  of  the  small  quantity  of 
ester  present  is  exactly  that  of  oil  of  turpentine  (H.  G.  Smith). 

E.  OVALIFOLIA,  Sp.nOV. 

"  Bed  Box. " 
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minate.     Ovary  flat- topped.      Outer  stamens   sterile.     Anthers 
parallel,  opening  by  pores  at  the  truncate  end. 

Fruits  small,  2  lines  long  and  1^  lines  in  diameter,  rim  thin, 
contracted  slightly  at  the  orifice,  valves  not  exserted. 

Hob, — Bathurst,  Rylstone  and  Camboon  (R.  T.  Baker) ; 
Hargraves  (A.  A.  Suttor);  Gerogery  (L.  Mann). 

A  medium-sized  or  rather  stunted  tree  growing  in  poor,  sandy, 
rocky  soil.  The  bark  can  hardly  be  said  to  be  smooth,  and 
neither  is  it  altogether  a  box-bark  such  as  that  of  E,  albens,  Miq., 
or  E.  hemiphloia,  but  rather  between  a  box  and  a  smooth  bark. 
The  upper  parts  of  the  trunk  and  limbs  are  quite  smooth. 

It  is  allied  to  E.  melliodora  in  the  shape  and  venation  of  the 
leaves,  and  perhaps  in  the  exterior  character  of  the  bark,  but  it 
has  not  the  ye] low  stain  on  the  inner  surface  of  the  bark  such  as 
obtains  in  E.  melliodt/ra.  It  differs,  however,  from  that  speeies 
in  the  shape  of  the  fruits,  colour  of  timber,  and  chemical  con- 
stituents of  its  oil. 

It  differs  from  the  typical  E.  polyanthema,  Sch.,  of  Victoria,  which 
has  a  persistent  box-bark  right  out  to  the  branchlets,  larger  and 
orbicular-shaped  leaves,  and  larger  fruits.  The  oils  of  the  two 
species  are  not  at  all  identical,  but  there  is  a  resemblance  in  th«ir 
timbers. 

It  differs  from  E.  conica,  Deane  &  Maiden,  in  having  a 
smoothish  bark,  and  in  the  shape  of  the  leaves  and  fruits,  and 
chemical  constituents  of  the  oil;  nor  can  it  1^  confounded  with 
E,  p€7idida,  A  Cunn.,  (E.  la/rgiflorensy  F.v.M.)  which  has  a 
box-bark,  and  fruits  and  leaves  quite  different  from  this  species. 

The  timber,  leaves  and  bark  differentiate  it  from  the  Lignum- 
vit«,  E.  Fletcheri,  Baker,  of  St.  Mary's  and  Thirlmere. 

In  botanical  sequence  it  is  placed  next  to  E.  Dawsoniy  Baker, 
as  it  approaches  this  tree  in  the  colour  of  its  timber,  and 
occasionally  in  the  shape  of  the  leaves,  but  differs  in  every  other 
respect. 

There  appears  to  be  no  reference  to  this  tree  in  the  writings  of 
Dr.  Woolls  and  Mr.  A.  G.  Hamilton,  both  of  whom  wrote  on  the 
44 
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Mudgee  Flora,  so  that  it  must  have  escaped  their  observations, 
as  it  occurs  at  Hargrave,  mid-way  between  Mudgee  and 
Wellington. 

Timber.. — ^When  growing  on  poor  ironstone  ridges  the  tree 
becomes  rather  stunted  and  the  stem  has  a  tendency  to  barrel,  so 
that  it  jrields  only  small  specimens  of  timber.  It  is  red-coloured, 
hard,  close  and  straight-grained,  and  very  durable  in  the  ground. 
It  is  suitable  for  all  kinds  of  heavy  work. 

OH. — The  yield  of  oil  from  this  species  is  27  per  cent.  It  con- 
tains much  phellandrene  and  but  a  minute  quantity  of  eucalyptol 
at  time  of  distillation.  It  is  not,  however,  a  commercial  oil.  It 
is  distinctly  different  from  E,  polyanthema,  Schau.,  of  the  south, 
which  gives  a  commercial  oil  rich  in  eucalyptol. 

The  specific  gravity  of  the  crude  oil  at  15"  C.  is  -9058.  The 
specific  rotation  of  crude  oil  [a]  ])  =  -  9*93*'. 

There  is  very  little  difference  in  the  constituents  of  this  oil  and 
that  of  B.  Fletcheri^  Baker,  the  "  Lignum-vitse  "  or  Black  Box  at 
St.  Mary's,  as  they  both  contain  the  same  constituents  in 
practically  the  same  amount  (H.  G.  Smith). 

E.  Fletcheri,  gp.nov. 
"  Lignum-vitaB,"  "Box." 
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Ovary  flat-U^ped.  Outer  stamens  sterile.  Anthers  parallel, 
opening  by  terminal  pores. 

Fruits  conical,  about  4  lines  long,  3  lines  broad ;  rim  thin,  and 
mostly  in  mature  fruits  with  a  notch;  capsule  sunk. 

ffab.—Sovith  Creek,  St.  Mary's  (R.  T.  Baker  and  N.  V. 
Fletcher);  banks  of  the  Nepean  River  (Rev.  Dr.  WooUs);  Thirl- 
mere  (W.  Cambage). 

It  is  named  after  the  late  Norman  Fletcher,  B.A.,  a  promising 
young  botanist  much  interested  in  Eucalypts,  who,  in  company 
with  the  author,  some  years  ago  discovered  trees  of  this  species 
at  South  Creek,  St.  Mary's,  near  the  railway  bridge. 

A  tree  apparently  restricted  in  its  geographical  distribution  to 
the  watershed  of  the  Nepean  River  of  this  colony. 

The  late  Dr.  Woolls  was  very  probably  the  first  to  collect 
material  of  this  tree  for  botanical  determination,  and  he 
forwarded  it  to  Mueller  und«r  the  local  name  of  **  Lignum-vitaB  " 
(Eucalyptographia,  Dec.  iii).  This  latter  author,  working  on 
morphological  grounds,  confounded  it  with  the  Victorian  *'  Red 
Box,"  E.  polyanfhema,  Schau.  The  dried  specimens  of  the  two 
species  are  very  much  alike  in  the  shape  of  the  leaves  and  fruits, 
but  the  trees  differ  considerably  in  other  characters.  For 
instance,  the  Victorian  **  Red  Box "  has  a  persistent  hox-hark 
right  out  to  the  branchlets,  and  a  dark  red  timber y  while  its 
leaves  are  larger  than  those  of  this  species.  The  New  South  Wales 
tree  has  thicks  roughs  flaky  bark,  and  the  wood,  which  is  of  a  brown 
colour  towards  the  centre,  is  very  hard  and  tough,  as  recorded  by 
Dr.  Woolls  (Fl.  Aus.  p.  236).  The  two  timbers  alone  are  suffi- 
cient to  differentiate  the  trees,  whilst  their  essential  oils  possess 
quite  distinct  chemical  constituents. 

This  is  another  example  showing  how  essential  it  is  that  field 
observations  are  required  in  order  to  determine  correctly  the 
specific  rank  of  Eucalypts. 

It  generally  occurs  on  the  banks  of  rivers  and  creeks,  growing 
along  with  £.  bicolor,  A.  Cunn.,  but  this  latter  species,  although 
having  a  somewhat  similar  bark  and  timber,  is  quite  different  in 
the  fruits,  leaves,  venation  and  oil. 
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In  colour  of  timber  and  bark  it  appears  to  stand  apart  from 
the  western  "  Boxes,"  such  as  E,  WoolUiana,  E,  conica,  Deane  & 
Maiden,  E.  albena,  Miq.,  but  in  fruit  and  shape  of  leaves  it 
resembles  E.  populi folia  and  E,  poiyanthenia,  Schau.,  whilst  it 
only  approaches  E.  conica  in  the  shape  of  the  fruit. 

The  leaves  are  thinner  than  those  of  E.  populifolia^  and  have 
not  the  lustre  so  distinctive  of  that  species. 

It  differs  also  from  this  latter  species  in  the  shape  of  its  fruits, 
and  in  its  timber  and  oil. 

E.  quadrangulata,  Deane  k  Maiden,  has  a  lighter-coloured 
timber,  sessile  fruits  with  extended  valves,  and  lanceolate  leaves. 

Timber. — It  is  well  described  by  Dr.  Woolls  {loc.  cit.\  No 
doubt  owing  to  its  good  qualities  it  has  been  extensively  cut  by 
timber-getters,  as  it  is  quite  rare  now  in  its  original  habitat 
(Nepean),  but  is  more  plentiful  at  Thirlmere.  It  is  worthy  of 
propagation. 

Oil.— The  yield  of  oil  from  this  species  is  -294  per  cent.  It 
contains  much  phellandrene  and  but  a  minute  quantity  of 
eucalyptol.  In  constituents  and  characters  this  oil  differs  but 
little  from  that  obtained  from  **  Red  Box,"  E,  ovali/olta,  Baker,  of 
Rylstone.  The  specific  gravity  of  the  crude  oil  at  15°  C.  is  -8805. 
Specific  rotation  of  crude  oil  [a]  j)  =  -  14-2**.  The  Isevo-rotation 
is  due  to  phellandrene.     It  is  not  a  commercial  oil.     The  amount 
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Sucker-leaves  lanceolate,  alternate,  2-3  inches  long,  }  to  f  inch 
broad.  Mature  leaves  under  6  inches  long,  on  a  petiole  less  than 
^  inch;  narrow-lanceolate,  tapering  to  a  fine  recurved  point, 
mostly  of  a  thin  texture,  of  a  light  yellowish-green,  sometimes 
slightly  shining;  venation  obscured,  impressed  on  the  upper 
surface;  lateral  veins  few,  intramarginal  vein  removed  from  the 
edge. 

Peduncles  axillary,  from  2-12  lines  long.  Flowers  few.  Calyx 
about  1  line  in  diameter,  tapering  into  a  short  stalk.  Operculum 
hemispherical,  acuminate,  and  often  shorter  and  more  obtuse  than 
shown  in  the  plate.  Ovary  flat-topped.  Stamens  all  fertile  ; 
anthers  parallel;  connective  large  and  long,  attached  at  base  to 
the  filaments. 

Fruits  small,  1  line  in  diameter,  hemispherical  to  slightly  pear- 
shaped;  rim  thin,  slightly  contracted,  valves  not  exserted. 

Hab. — Girilambone,  Cobar  and  Trangie  ( W.  Bauerlen);  Nyngan 
and  Murga  (R.  H.  Cambage). 

This  tree  is  a  half-barked  '^  Box,"  and  allied  in  bark  and  timber 
to  E.  populifolia^  E,  albens  and  other  cognate  box-trees. 

Of  all  the  box-trees  described  this  species  has  probably  the 
narrowest  leaves.  The  fruits  are  small,  and  somewhat  approach 
in  shape  those  of  the  Green  Mallee,  E.  viridis,  Baker;  but  the 
l>ark,  timber,  and  chemical  constituents  of  the  kino  and  oil 
differentiate  it  from  that  species. 

The  leaves  have  a  shining  surface  occasionally,  as  pertains  to 
E.  jwpulifolia,  F.v.M.,  or  K.  Behriana,  F.v.M.  It  differs  from 
E.  microtheca  in  the  valves  of  the  fruit  not  being  exserted,  in  the 
colour  of  the  wood,  and  in  the  bark  and  chemical  constituents. 

From  E.  JiemipJdoia  it  differs  in  the  nature  of  its  timber,  oil, 
buds  and  leaves;  from  E.  peiidulay  A.  Cunn.,  in  the  venation 
and  shape  of  the  leaves,  the  sliape  of  the  fruits  and  constituents 
of  the  oil,  and  particularly  in  its  timber,  and  it  has  a  more  erect  habit 
than  this  species.  E,  populi folia  has  much  wider  leaves,  but  the 
bark  of  the  species  is  very  similar,  but  is  not  associated  in  any 
other  respect  with  this  species. 
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Mr.  W.  Bauerlen  states  "  that  it  is  usually  associated  with  B, 
popuJifoliaj  the  Green  Mallee  {E.  viridis,  Baker),  and  the  Grey 
Mallee  {B.  Morrisii^  Baker),  on  which  account  it  is  called 
*  Mallee  Box.'  I  have  never  seen  it  in  mallee  form,  and  as  a 
result  of  my  inquiries  it  appears  that  it  does  not  grow  in  that 
form." 

Of  described  species  it  is  most  closely  allied  to  E.  hemiphlaia 
and  other  '*  Boxes  "  in  oil,  kino,  and  botanical  characters. 

It  differs  from  E,  conica,  Deane  &  Maiden,  in  height,  bark, 
timber,  oil  and  fruits. 

Although  the  two  species  are  not  easily  separated  on  herbarium 
material,  they  are  never  confounded  in  the  field. 

Timber. — Hard,  close-grained,  interlocked,  heavy,  durable 
timber,  of  a  brownish  colour.  Useful  for  bridge-decking,  posts, 
railway  sleepers,  and  general  building  purposes.  It  is  in  great 
request  at  the  Cobar  mines  for  shoring  the  roofs. 

E[ino. — Turbid  in  cold  aqueous  solution,  but  the  turbidity  is 
removed  on  boiling.  The  constituent  present  besides  tannin  is 
"eudesmin"  (H.  G.  Smith).  The  kino  is  plentiful  even  on  trees 
not  in  any  way  injured  (W.  Bauerlen). 

Oil. — The  yield  of  oil  from  a  large  number  of  distillations  was 
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E.  UMBRA,  sp.nov. 
''Stringybark,"  ''Bastard  White  Mahogany." 

(Plate  xliv.) 

A  tall  tree,  attaining  sometimes  a  height  of  100  feet,  with  a 
dark-coloured  stringybark. 

Sucker-leaves  opposite,  sessile,  cordate,  ovate,  acuminate,  thin, 
pale-coloured  on  underside;  venation  more  pronounced  on  the 
underside;  upper  surface  shining;  over  3  inches  broad  and  under  6 
inches  long.  Mature  leaves  lanceolate,  falcate,  large,  up  to  9 
inches  long  and  1^  inches  broad,  pale-coloured  on  both  sidei, 
coriaceous;  venation  very  distinct;  lateral  veins  distant,  spreading, 
oblique;  marginal  vein  removed  from  the  edge. 

Flowers  in  short  axillary  peduncles,  6-9  in  the  umbel.  Calyx 
1  line  long,  on  a  pedicel  about  2  lines  long.  Operculum  hemi- 
spherical, shortly  acuminate.  Ovary  flat-topped.  Anthers  kidney- 
shaped. 

Fruits  in  the  early  stage  pilular  and  under  3  lines  in  diameter, 
and  the  rim  thin  and  valves  sunken,  but  in  the  mature  stage 
inclined  to  be  pear-shaped,  with  a  diameter  of  5  lines,  and  a  very 
thick  red  rim. 

Hah. — Wardell,  Dundoon,  and  Tumbulgum  (W.  Bauerlen); 
Peat's  Ferry,  Military  Road  (R.  T.  Baker);  Tinonee  (J.  H. 
Maiden);  Gosford  (J.  Martin);  Cowan  Creek  and  Milton  (R.  H. 
Cambage);  Eastwood  (R.  T.  Baker). 

The  early  fruits  of  this  species  have  a  remarkable  resemblance 
to  those  of  E,  acmeiioidea,  Schau.;  in  fact,  so  much  so,  that  in 
herbarium  material  the  two  have  very  probably  on  this  character 
been  confounded  in  the  past.  The  two  species  differ,  however, 
considerably  in  the  shape,  texture,  colour  and  venation  of  the 
leaves,  as  well  as  in  the  mature  fruits,  which  have  a  broad  rim. 

E.  acmenoideSf  Schau.,  has  thin  leaves  with  a  pale  undersurface, 
tlie  leaves  undoubtedly  resembling  those  of  an  Acmena  (Eugenia, 
as  now  understood).  But  those  of  E.  un^)ra  are  of  a  uniform 
colour  on  both  sides,  longer  and  broader,  and  with  a  very  marked 
venation  much  like  that  of  E.  patentinervit.  Baker. 
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The  sucker-leaves  are  quite  distinct  from  those  of  E.  acmenoideMf 
which  also  has  a  lighter-coloured  bark,  but  a  superior  timber. 

JS,  acmenoides  is  well  figured  by  Miieller  in  his  **  Eucalypto- 
graphia,"  and  this  species  can  be  from  the  above  description 
easily  distinguished  from  it,  so  that  it  is  not  considered  necessary 
to  give  a  drawing  here. 

In  botanical  sequence  it  should  be  placed  it  next  to  E.  acmenoides^ 
from  which  species,  however,  it  also  differs  in  the  chemical  con- 
stituents of  its  oil,  as  well  as  in  the  nature  of  its  timber  and  bark. 

The  broad  sucker-leaves  differentiate  it  from  any  described 
species  of  Stringy  bark,  to  which  division  of  the  Eucalypts  it 
undoubtedly  belongs;  and,  as  stated  above,  this  is  one  of  the 
characters  which  separate  it  from  E.  acmenoides,  Schau. 

Mr.  W.  Bauerlen  gives  the  following  description  of  this  tree 
as  observed  by  him  in  the  northern  scrubs  : — 

"  Height  40-80  feet;  diam.  2-4  feet.  Bark  stringy^  used  for 
bark.  Timber  usually  pale-coloured,  much  like  that  of  E. 
acmenoides,  which  tree  it  resembles  also  in  the  bark  and  general 
appearance,  but  is  easily  distinguished  from  it  by  its  broader  and 
thicker  leaves,  with  a  more  bluish  colour;  especially  by  the  very 
broad  young  leaves,  somewhat  yellowish  in  colour  and  conspicu- 
ously veined,  while  those  of  E.  acmenoides  are  much  smaller, 
narrower,  thinner,  and  of  a  deeper  green  colour;  in  fact,  much 
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and  is  altogether  a  much  inferior  timber  to  White  Mahogany, 
E.  acmenoideM — a  fact  well-known  to  the  timber-getters. 

(hi. — The  yield  of  oil  from  this  species  is  -155  per  cent.  No 
phellandrene  was  found,  but  much  dextropinene  was  present.  It 
contains  but  a  minute  quantity  of  eucalyptol. 

The  characteristic  constituent  of  the  oil  from  this  species  is  an 
acetic  acid  ester.  The  specific  gravity  of  the  crude  oil  at  15*  C. 
was  -8963. 

The  specific  rotation  of  the  crude  oil  was  [a]  £)  +  41*5. 

The  saponification  figure  for  the  ester  was  35*8. 

Another  consignment  of  the  leaves  of  this  species  was  received 
a  month  later,  and  gave  practically  identical  results,  showing 
again  the  constancy  of  the  constituents  in  the  oUs  of  the  same 
species. 

The  yield  of  oil  was  *169  per  cent. ;  specific  gravity  crude 
oa--8901. 

Specific  rotation  crude  oil  was  [a]  yy  +  43*8,  and  the  saponifica- 
tion figure  for  the  ester  was  35*3  (H.  G.  Smith,  F.C.S.). 

E.  NIGRA,  sp.nov. 
"  Black  StringylMurk.'' 

(Plate  xlvi.,  fig.  3.) 

A  tall  tree  with  a  black  stringy  bark. 

Leaves  lanceolate,  scarcely  falcate,  occasionally  oblique,  mostly 
under  4  inches  long  and  under  1  inch  wide,  of  a  dull  green  colour; 
venation  only  faintly  marked  on  the  upper  surface,  but  very 
distinct  on  the  lower;  lateral  veins  oblique,  distant;  intramarginal 
vein  removed  from  the  edge. 

Peduncles  axillary,  short,  under  4  lines,  bearing  a  cluster  of 
from  8-12  small  flowers.  Calyx  hemispherical,  under  2  lines  in 
diameter,  on  a  short  pedicel.  Operculum  hemispherical,  acumi- 
nate, about  1^  lines  long  when  mature.  Ovary  flat-topped. 
Anthers  very  small,  parallel,  filaments  very  slender. 

Fruits  about  4  lines  in  diameter,  hemispherical  to  pilular,  rim 
variable,  thin,  or  truncate  and  even  domed  occasionally,  valves 
slightly  exserted. 
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Hd^, — Richmond  River  District  (W.  Bauerlen);  Cook's  River 
Sydney  (H.  G.  Smith). 

From  J^.  Wilkinsoniana,  Baker,  and  E.  macrorhynchoy  F.v.M., 
it  differs  in  fruits,  timber  and  chemical  constituents  of  the  oil. 
From  the  Stringybark,  E,  umbra.  Baker,  of  this  paper  it  differs 
in  the  shape  of  the  sucker  leaves  and  chemical  constituents 
of  the  oil,  although  the  immature  fruits  of  these  species  are 
somewhat  similar. 

E,  eugenioides,  Sieb.,  and  E,  capifeUata,  Sm.,  approach  each 
other  very  closely  in  morphological  characters,  and  there  often 
seems  to  be  a  gradation  between  the  two,  but,  nevertheless,  the 
two  species  are  quite  distinct;  and  so  in  this,  although  there  also 
appears  some  similarity  in  the  fruits  of  this  species  and  E. 
eugenioideSf  yet  the  two  differ  in  too  many  characters  to  be  the 
same  species. 

The  sucker-leaves  are  not  unlike  those  of  E,  capitellata,  whilst 
the  buds  are  similar  to  those  of  E.  eugenioides.  The  fruits 
approach  somewhat  in  shape  those  of  the  latter  species,  with 
which  it  has  probably  been  confounded  in  the  past  when  deter- 
mined on  dried  specimens. 

If  it  were  not  for  the  distinctive  character  of  the  timber  and 
oil  I  should  certainly  have  made  it  a  variety  of  E,  eugenioides, 
but  the  former  product  is  of  too  poor  a  character  to  be  associated 
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OIL — Yield  very  small,  only  3^  oz.  from  534  lbs.  of  leaves,  in  fact 
too  small  to  make  a  fractional  distillation.  It  has  thus  the 
smallest  yield  of  the  stringy-barks  next  to  £,  eapitellata  (H.  G. 
Smith). 

Eucalyptus  lactba,  sp.nov. 
''Spotted  Gum;' 

(Plate  xlvL,  fig.  5.) 

A  fair-sized  tree  with  a  dirty,  flaky  bark,  which  occasionally  is 
smooth. 

Sucker  leaves  ovate;  leaves  of  mature  trees  lanceolate,  up 
to  6  inches  long  and  varying  in  breadth  up  to  9  lines,  straight 
or  falcate,  not  shining,  of  the  same  shade  of  green  on  both  sides  ; 
petiole  under  1  inch.  Venation  fairly  well  marked,  veins  oblique, 
spreading,  the  distinct  intramarginal  vein  removed  from  the  edge. 
Oil  dots  numerous. 

Peduncles  axillary,  with  few  flowers  (5  to  7)  in  the  head, 
occasionally  only  3.  Calyx  hemispherical.  Operculum  hemi- 
spherical, shortly  acuminate.  Ovary  flat-topped.  Stamens  all 
fertile;  anthers  parallel,  opening  by  longitudinal  slits. 

Fruits  hemispherical  to  oblong;  rim  with  valves  domed  and 
almost  touching,  thus  leaving  only  a  slight  aperture  to  the  ovary; 
or  the  rim  thin  and  the  valves  exserted  and  widely  distended. 

Hah.—yLo\mt  Vincent,  Ilford  (R.  T.  Baker);  Oberon  Road, 
O'Connell  (R.  T.  Baker,  R.  H.  Cambage) ;  Southern  Road, 
Wingello  (K.  T.  Baker,  H.  G.  Smith) ;  along  the  main  Western 
Road,  Blackheath  and  Mt.  Victoria  (R.  T.  Baker). 

In  the  field  this  tree  might  be  confounded  with  E.  viminalis  or 
E,  h(ffmaHfoma,  as  both  these  Eucalypts  have  a  similar  although 
variable  bark. 

The  bark  of  this  species,  however,  never  has  the  horizontal 
"scribble"  insect  markings  almost  invariably  occurring  on  E. 
viminalis,  Labill.,  and  E.  httmastoma.  It  has  similarly  shaped 
leaves  in  all  its  stages  of  growth,  whilst  the  sucker-leaves  of  A. 
vi  mind  is  are  narrow,  cordate-lanceolate,  sessile. 
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The  fruits  differ  from  those  of  E.  vimincUts  in  shape,  rim,  and 
direction  of  valves.  The  trees  too  are  not  found  near  water,  as 
pertains  almost  invariably  with  E,  viminalis,  but  on  dry,  stony 
ridges.  It  differs  also  from  that  species  in  the  constituents  of  its 
oil. 

It  resembles  E.  maculosa.  Baker,  in  the  shape  of  the  fruits,  but 
differs  from  it  in  the  timber,  bark  and  oil  constituents.  It  differs 
from  E,  hasmatftoma,  Sm.,  in  timber,  fruits,  leaves  and  chemical 
constituents  of  the  oil;  and  from  E.  aggregata^  Deane  k  Maiden, 
in  bark,  fruit,  oil  and  habitat. 

Its  specific  characters  differentiate  it  from  any  of  the  other 
smooth-barked  species.  Of  the  rough-barked  Eucalypts  its  fruits 
are  often  not  unlike  those  of  E,  fastigatoy  Deane  k  Maiden,  and 
E,  Smithii,  Baker. 

The  specific  name  refers  to  the  copious  exudation  of  a  milky 
substance  from  the  stem  when  the  tree  is  cut  at  certain  seasons 
of  the  year. 

Timber. — A  very  pale-coloured,  whitish  timber,  fissile,  only 
used  for  fuel,  much  softer  than  that  of  E,  hamastoma. 

Oil. — The  yield  of  oil  was  -541.  It  is  not  a  commercial  oil  at 
present,  as  it  contains  but  a  very  small  quantity  of  eucal3'ptol. 
No  phellandrene  is  present. 

The  specific  gravity  of  the  crude  oil  was  -8826  at  15°  C;  of  the 
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lines  broad,  mostly  3  inches  long,  acuminate,  often  with  a  recurved 
point;  midrib  raised  on  the  underside,  giving  the  leaf  a  strong 
resemblance  to  that  of  an  Olea^  not  shining;  intramargiual  vein 
removed  from  the  edge,  lateral  veins  oblique,  spreading,  finely 
marked,  only  occasionally  distinctly  pronounced;  petiole  about  3- 
lines  long.     Oil  glands  very  numerous. 

Peduncles  axillary,  short,  2-3  lines  long,  angled,  with  from  8-12 
flowers.  Buds  in  the  early  stage  of  development  angular,  sur- 
rounded by  numerous  acuminate,  glabrous,  ribbed,  whitish  bracts, 
short,  1  to  H  lines  long,  glaucous.  Calyx  conical,  tapering  into 
an  exceedingly  short  pedicel.  Operculum  obtuse,  or  only  very 
slightly  acuminate,  hemispherical.  Ovary  flat-topped.  Stamens 
all  fertile;  anthers  parallel,  opening  by  longitudinal  slits. 

Fruits  hemispherical  to  pear-shaped,  2  lines  in  diameter, 
glaucous  ;  rim  tbin,  slightly  contracted,  valves  deeply  set,  not 
exserted. 

Hob,— Went  Wyalong  (R.  H.  Cambage,  L.S.). 

This  Eucalypt  is  one  of  the  Mallees  occurring  between  the- 
Lachlan  and  Murrumbidgee  Rivers,  where  it  is  known  as  "  Blue 
Mallee,"  to  distinguish  it  from  its  congeners. 

The  dried  herbarium  material  is  not  easily  separated  from  that 
of  E.  viridisy  Baker,  E.  Woollsiana,  Baker,  and  E.  conica,  Deane 
&  Maiden,  as  the  fruits  of  all  these  species  are  almost,  if  not 
identical ;  but  this  Eucalypt  differs  principally  from  them  in 
never  attaining  tree-form,  and  in  respect  of  its  floral  bracts. 

Other  points  of  difference  are  the  angular  buds,  its  glaucous 
character,  shape  of  the  leaves  and  quadrangular  branchlets,  whilst 
the  most  marked  distinctive  character  of  all  is  its  oil,  the  yield 
and  chemistry  of  which  place  it  amongst  the  most  valuable  of 
our  trees  famous  for  the  medicinal  qualities  of  their  oils. 

Amongst  other  Mallees,  it  differs  (1)  from  E,  gracilis,  F.v.M., 
and  E.  dumosa,  A.  Cunn.,  in  the  shape  of  the  fruits  and  leaves, 
and  the  constituents  of  the  oil;  (2)  from  E,  oleosa  in  the  absence 
of  the  long,  well-exserted  valves,  leaves  and  chemical  constituents. 

In  botanical  sequence  it  is  placed  next  to  E.  riridis,  as  the 
fruits  and  leaves  mostly  resemble  that  species. 
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E,  Woollsiana  and  E,  conica  have  much  broader  leaves,  and 
are  classified  amongst  the  "  Box  "  group  of  Eucalypts. 

Oil. — The  oil  obtained  from  this  species  is  one  of  the  best  for 
Eucalyptus  oil  distillation  growing  in  this  colony.  The  yield  of 
oil,  obtained  from  material  sent  from  Wyalong  in  the  beginning 
of  December,  was  1  -35  per  cent.  The  crude  oil  was  only  slightly 
coloured,  being  of  a  lemon  tint.  The  odour  reminded  one  of 
eucalyptol,  and  volatile  aldehydes  are  but  present  in  minute 
quantities.  Free  acid  and  ester  are  also  comparatively  small. 
91  per  cent,  of  the  crude  oil  was  obtained  boiling  below  183*  C, 
and  this  contained  57  per  cent,  eucalyptol ;  no  phellandrene  was 
present,  but  pinene  was  detected.  The  crude  oil  was  slightly 
Isevo-rotatory,  due  to  the  presence  of  aromadendral  (the  previously 
supposed  cuminaldehyde).  The  specific  gravity  of  the  crude  oil 
at  16°  C.  was  9143,  and  of  the  rectified  oil  9109,  this  eompapa- 
tively  low  specific  gravity  being  due  to  the  presence  of  such  a 
small  amount  of  constituents  having  a  high  boiling  point.  The 
specific  rotation  of  the  crude  oil  was  [a]  jy — 2*13*  (H.  G.  Smith). 


EXPLANATION  OF  PLATES  XLUL-XLVI. 
Plate  xLin. 
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Plate  xlv. 

E,  Fletcheri,  sp.nov. 
Fig.  1.— Saoker  leaf. 
Fig.  2.— Twig  with  buds. 
Fig.  8. — Flowering  twig. 
Fig.  4.— Stamens  (enlarged). 
Fig.  5.— Anther  (enlarged). 
Fig.  6.— Cluster  of  fruits. 

Plate  xlvi. 

Fig.  1. — Fruit  of  E,  intermedia  ^  8p.nov. 

Fig.  2.  —Fruit  of  E.  Wilkinsoniana^  sp.nov. 

Fig.  8. — Fruits  of  E.  nigra ^  sp.nov. 

Fig.  4a,  46,  4c.— Fruit  and  leaves  (mature  and  sucker)  of  £.  angopho- 

rideSf  sp.nov. 
Fig.  5. — Fruit  of  E,  lactea^  sp.nov. 
Fig.  6a,  66. — Fruit  and  leaf  of  £.  ovalifolia,  sp.nov. 
Fig.  7. — Fruits  of  E.  polyhractea,  sp.nov. 
Fig.  8— Buds  (showing  bracts)  of  A',  polybractea,  sp.nov. 
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Mr.  R.  Etheridge,  Junr.,  on  behalf  of  Mr.  Percy  E.  Williams, 
exhibited,  and  contributed  the  following  Note  on,  a  disc  of  slate. 
This  stone,  1 2  inches  in  diameter  and  1  h  inches  in  thickness,  wfis 
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as  it  was  groand  feU  upon  a  flat  rock  in  front  of  the  cleft«  It 
resembled,  viewed  from  above,  a  primitive  grindstone.  The 
nardoo  was  poured  down  the  cleft,  and  was  crushed  between  the 
wheel  (turned  by  hand)  and  the  two  rollers.  This  is  the  descrip- 
tion of .  the  modus  operandi  as  given  to  Mr.  Norman  Grant,  Dist. 
Engineer  for  Roads  and  Bridges,  by  the  licensee  of  East  Toorale 
Hotel,  who  found  it  in  situ.  The  flat  rock  and  the  mechanism  of 
the  two  cylinders  had  been  injured  by  a  bush  fire;  and  it  is  very 
much  to  be  regretted  that  the  discoverer  did  not  bring  away  the 
rollers.  I  hope  some  day  to  be  able  to  visit  the  place  myself  and 
be  able  to  make  a  sketch  of  the  ground.  As  far  as  I  have 
been  able  to  learn,  this  is  the  only  mill  partaking  of  the  nature 
of  machinery,  made  by  natives,  yet  discovered.  Mr.  Norman 
Grant  kindly  presented  me  with  the  stone  in  1897,  knowing  the 
interest  I  take  in  the  ethnology  of  this  country. 

Mr.  Froggatt  exhibited  specimens  of  wheat  stalks  damaged 
when  young  by  the  attacks  of  an  Aphis.  Also  specimens  of  the 
two  Coccids  described  in  Mr.  Green's  paper  read  at  the  last 
Meeting;  and  a  collection  of  individuals  of  Icerya  purchaai,  from 
which  a  number  of  the  useful  ladybird  beetles  ^oviu$  eardinaiis 
had  bred  out. 

Mr.  R.  T.  Baker  exhibited  an  extensive  series  of  herbarium 
and  timber  specimens,  and  essential  oils  in  illustration  of  his 
papers.  Also  a  sample  jar  of  the  bottled  fruits  of  the  quandong 
{FusanfM  (tcuminatust  R.Br.)  as  preserved  by  settlers  in  the 
interior. 

Dr.  John  Hay  sent  for  exhibition  a  beautiful  spike  of  tlie 
flowers  of  a  new  hybrid  orchid,  Cymbiiium  Loweanum-eburtieum, 

Mr.  Dun  showed  a  series  of  specimens  and  microscopic  prepara- 
tions of  kerosene  shale  from  various  localities,  to  illustrate  Pro- 
fessor Bertrand's  paper. 

Mr.  E.  Betche,  of  the  Botanical  Gardens,  exhibited  a  series  of 
interesting    plants,    including   SMva  sessilisj   Ruiz    &    Pav.,  a 
weed  introduced  from  ^  South  America,  which  was  recorded  last 
45 
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year  for  the  first  time  in  Australia  and  is  now  found  to  be  spread- 
ing in  the  Port  Jackson  district;  and  the  following  five  rare 
species  of  Epacris  from  the  Blue  Mountains  and  the  Moss  Vale 
district — E.  apiciUata,  A.  Cunn.,  E.  roJmsta^  Benth.,  E,  HamUUmi^ 
Maiden  k  Betche,  an  unrecorded  variety  of  E,  CcUvertiana^  F.v.M., 
and  an  unrecorded  variety  of  E,  purptirascens,  R.Br. 

Mr.  Fred.  Turner  exhibited  and  oflFered  some  observations 
upon — 

(1)  Homeria  aurarUiaca,  Sw.,  a  South  African  iridaceous  plant 
which  has  become  acclimatised  in  certain  South  Australian 
pastures,  and  is  suspected  of  poisoning  stock.  The  South  Aus- 
tralian Government  Dairy  Bacteriologist  forwarded  him  the  plant 
for  identification  and  report.  Although  this  is  the  first  time  he 
has  received  the  plant  from  S.  Australia  as  a  suspected  poison 
plant,  both  H.  aurantiaca  and  H,  collina  have  established  them- 
selves in  certain  pastures  in  Victoria,  and  he  had  received 
authentic  accounts  of  stock  dying  from  eating  these  plants  which 
were  sent  to  him  for  identification  and  report.  Both  these 
species  of  Homeria  have  long  been  cultivated  in  Australian 
gardens. 

(2)  Euphorbia  eremophila^  A.  Cunn.— Mr.  G.  G.  Bunning, 
Darr  River  Downs,  North  Western  Queensland,  forwarded  him 
specimens  for  identification,  and  stated  that  this  plant  had  lately 
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WEDNESDAY,  NOVEMBER  28th,  1900. 


The  last  Ordinary  Monthly  Meeting  of  the  Society  for  the 
Session  was  held  at  the  Linnean  Hall,  Ithaca  Road,  Elizabeth 
Bay,  on  Wednesday  evening,  November  28th,  1900. 


Mr.  Henry  Deane,  M.A.,  F.L.S.,  &c.,  Vice-President,  in  the 
Chair. 


DONATIONS. 

Department  of  Agriculture,  Brisbane — Queensland  Agricul- 
turalJoumal.  Vol.  vii.  Part  5  (Nov.,  1900).  From  the  Secre- 
tary far  AgricuHure, 

Department  of  Mines  and  Agriculture,  Sydney — Agricultural 
Gazette  of  New  South  Wales.  Vol.  xi.  Part  11  (Nov.,  1900). 
From  the  Hon.  the  Minister  for  Mines  and  Agriculture. 

Botanic  Gardens  and  Domains,  Sydney — Annual  Report  for 
the  Year  1899.     From  the  Director. 

Royal  Society  of  New  South  Wales,  Sydney — Abstract  of 
Proceedings,  November  7tli,  1900.     Frotn  the  Society, 

The  Surveyor,  Sydney.  Vol.  xiii.  No.  10  (Oct.,  1900).  From 
the  Editor. 

Royal  Anthropological  Societ}*  of  Australasia,  Sydney — Science 
of  Man.  Vol.iii.  n.s.  No.  10  (November,  1900).  From  the 
Society. 

Australasian  Institute  of  Mining  Engineers,  Melbourne — Pro- 
ceedings, First  Ordinary  Meeting,  1900.     From  the  Institute. 

Australasian  Journal  of  Pharmacy,  Melbourne.  Vol.  xv. 
Na  179  (Nov.,  1900).     From  the  Editor. 
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Field  Naturalists'  Club  of  Victoria — Victorian  Naturalist. 
Vol.  xvii.    No.  7  (Nov.,  1900).     From  the  Club. 

Department  of  Agriculture  of  Western  Australia — Journal. 
Vol.  ii.    Part  4  (October,  1900).     From  the  Secretary. 

Western  Australia :  Aborigines  Department — Reports  for  the 
Financial  Years  ending  30th  June,  1899,  and  30th  June,  1900  : 
Report  by  Dr.  Milne  Robertson  upon  certain  Peculiar  Habits  and 
Customs  of  the  Aborigines  of  Western  Australia  (8vo.  Perth, 
1879).     From  the  Victoria  Fublic  Library,  Perth. 

New  Zealand  Institute,  Wellington — Transactions.  Vol.  xxxii 
(1899).     From  the  Institute. 

Conchological  Society  of  Great  Britain  and  Ireland — Journal  of 
Conchology.     Vol  ix.    No.  12  (Oct,  1900).     From  the  Society. 

Manchester  Literary  and  Philosophical  Society,  Manchester — 
Memoirs  and  Proceedings.  Vol.^iv.  Part  v.  (1 899-1900).  From 
the  Society. 

Royal  Microscopical  Society,  London — Journal,  1900.  Part  5. 
Frojn  the  Society. 

Royal  Society,  London  —  Proceedings.  Vol.  Ixvii.  No.  435 
(Oct.,  1900).     From  the  Society. 

Proceedings  of  the  Fourth  International  Congress  of  Zoology. 
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Washington  Academy  of  Sciences  —  Proceedings.  Vol.  ii. 
pp.  247-340  (October,  1900).     From  the  Academy, 

Museo  de  La  Plata  —  Anales :  Seccion  Greol6gica  y  Mineral- 
6gica  ii.    Premiere  Partie  (1900).     From  the  Museum, 

Museo  Nacional  de  Montevideo — Anales.  Tomo  iii.  Fasc.  xiv. 
(1900;.     From  the  Museum,. 

Geological  Survey  of  India,  Calcutta — Memoirs.  Vol.  xxix. 
(1899);  Palaeontologia  Indica.  Series  xv.  Himalayan  Fossils. 
Vol.  iii.    Part  1  (1899).     From  the  Director. 

Medicinisch-Naturwissenschaftliche  Gesellschaft  zu  Jena — 
Jenaische  Zeitschrif t.  xxxiv.Band.  Heft  ii.u.  iii.  (19C0).  From 
the  Society. 

Naturforschende  Gesellschaft  in  Basel — Verhand  lungen, 
Bandx.  Heft  1  (1892);  Bd.  xi.  Heft  2-3  (1896-1897);  Bd.  xii. 
Heft  1-3  and  Supplement  (1898-1900).     From  the  Society. 

Zoologischer  Anzeiger,  Leipzig.  Band  xxiii.  Nos.  625-627 
(Sept.-Oct,  1900).     From  the  Editor. 

Soci^t^  Royale  Linn^nne  de  Bruxelles — Bulletin.  26°**  Ann^. 
No.  1  (Nov.,  1900).     From  the  Society. 

Journal  de  Conchyliogie,  Paris.  Vol.  xlviii.  No.  2  (1900). 
From  the  Editor. 

Societas  Entomologica  Rossica,  St.  Petersburg  —  Hora». 
T.  xxxiv.    Nos.  3-4  (1900).     From  the  Society. 

Acad^mie  Royale  des  Sciences  k  Stockholm  —  Briefe  von 
Johannes  Miiller  an  Anders  Retzius  von  dem  Jahre  1830  bis  1857 
( 1 900).     From  the  A  cademy. 

La  Nuova  Notarisia,  Padova.  Serie  xi.  Ottobre  1900.  From 
Dr.  G.  B.  De  Toni. 

South  African  Museum,  Cape  Town — Annals.  Vol.ii.  PartiiL 
(Sept ,  1900)     From  the  Trustees. 
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ON  THE  AUSTRALIAN  FAIRY-RING  PUFF-BALL. 
(Lycoperdon  furjkiraceum,  SchaeflFJ 

By  D.  McAlpinb. 

( Communicated  hy  J,  H,  Maiden^  F.L.S.,  dhc.) 

(Plate  xlvii.) 

In  February,  1898,  it  was  officially  brought  under  my  notice 
that  several  bowling-greens  in  the  neighbourhood  of  Melbourne 
were  being  much  injured  by  having  bare  patches  in  the  form  of  rings. 
The  caretakers  of  the  greens  at  first  considered  these  to  be  due 
£o  grubs  in  the  soil,  but  when  the  various  remedies  they  tried 
failed  (such  as  a  dressing  of  soot,  which  really  aggravated  the 
mischief),  then  my  services  were  called  into  requisition.  On 
visiting  the  bowling-greens,  the  otherwise  bare  patches  were 
found  to  be  studded  with  knobby  or  flattened  puff-balls,  the 
rolling  and  working  of  the  green  preventing  their  further  develop- 
ment above  ground,  and  the  numerous  distinct  and  fairly  large 
circles  showed  at  a  glance  that  here  we  had  to  do  with  the  well 
known  *'  Ffiiry-rings,"  although  not  hitherto  obKcrvecI  or  at  least 
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denser  growth,  so  that  the  circles  or  segments  of  circles  were 
readily  seen  at  a  distance.  Since,  however,  the  bowling-greens 
exhibited  the  most  marked  effects  of  the  fungus  within  a  limited 
area,  I  wiU  confine  myself  to  a  description  of  them. 

In  a  plan  accompanying  a  preliminary  report*  on  the  subject, 
drawn  to  scale  by  an  officer  of  the  Public  Works  Department, 
one  of  the  bowling-greens  is  shown  with  nine  rings  more  or  less 
distinct,  within  an  area  of  about  one-quarter  of  an  acre.  They 
varied  in  size  from  8-24  feet  in  diameter;  sometimes  they  were 
solitary,  at  other  times  they  formed  a  chain  of  three,  or  one 
might  be  within  another.  They  were  visible  to  the  ordinary' 
observer  at  a  glance,  because  the  circle  was  comparatively  bare 
of  grass,  and  in  some  instances  so  bare  as  to  be  more  like  a  foot- 
path than  anything  else. 

Rings  are  sometimes  divided  into  two  classes — one  with  a  ring 
only,  and  the  other  with  dead  grass  in  the  centre;  but  here  they 
were  all  distinct  rings  with  the  exception  of  one,  in  which  there 
seemed  to  be  the  blending  of  two  segments  of  different  circles, 
forming  a  pear-shaped  outline,  with  a  smaller  complete  circle  in 
the  centre  of  the  larger  segment. 

In  this  particular  green,  the  caretaker  had  obser\^ed  the  rings 
some  nine  years  ago  when  they  were  very  small,  and  ho  was 
surprised  to  find  them  growing  bigger  every  year.  It  was 
suggestive  that  wherever  these  rings  appeared  the  self-same 
fungus  was  found,  even  at  such  distances  as  the  lawn  at  Fleming- 
ton  and  the  Caulfield  Racecourse.  Where  growing  normally 
there  were  no  bare  patches,  but  in  the  bowling-green  this  was  a 
characteristic  feature,  which  may  be  explained  from  the  different 
conditions  prevailing  there.  The  regular  watering  of  the  green 
encouraged  the  growth  of  the  fungi,  but  the  constant  rolling 
flattened  them  out  whenever  they  appeared  at  the  surface,  so 
that  only  small  and  distorted  specimens  could  be  obtained.     The 


•  Department  of  Agrioultare,  Victoria— Report  by  Mr.  D.  MoAlpino, 
GoTemment  Vegetable  Pathologist,  on  Fairy-Rings,  and  the  Fairy-Ring 
Puff- Ball  (Melbourne,  14th  May,  1898). 
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consequence  was  that  the  underground  or  vegetative  portion  of 
the  fungus  spread  all  the  more  and  enveloped  the  roots  of  the 
grass,  so  that  the  soil  was  literally  permeated  bj  the  destructive 
mycelium  of  the  fungus.  In  this  way  the  destruction  of  the  roots 
of  the  grasses  would  be  all  the  more  complete,  and  no  doubt  the 
constant  cutting  and  mowing  would  hasten  the  decay  of  the 
already  languishing  grass.  In  ordinary  fairy-rings,  too,  the  circle 
is  almost  always  imperfect,  because  some  accidental  obstacle 
usually  intervenes  to  prevent  the  mycelium  spreading  equally 
outward.  But  in  the  bowling-green  the  circles  were  complete, 
because  the  conditions  there  were  so  uniform.  Every  portion  of 
the  green  was  regularly  watered,  rolled  and  cut,  so  that  the 
mycelium  had  an  equal  chance  to  spread  all  round. 

In  seeking  to  account  for  the  presence  of  the  puff-ball  in  the 
bowling-greens  around  Melbourne,  the  fact  was  elicited  that  only 
in  those  cases  where  fresh  sheep-manure  had  been  used  as  a  top> 
dressing  did  the  rings  appear.  I  also  observed  that  in  the  early 
morning  the  puff-balls  were  uprooted  and  scattered  by  birds 
(Minahs  and  Starlings  particularly),  and  no  doubt  they  would 
carry  the  spores  and  even  the  spawn  with  them  to  other  places. 
This  happened  in  the  reserved  spot  where  the  puff-balls  grew  to 
maturity. 

In  suggesting  a  remedy,  I  discouraged  the  use  of  fresh  natural 
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which  sometimes  injure  the  lawns  in  suburban  districts.  The 
Fairy-ring  Fungus  (Marasmius  oreaJes,  ¥r,)  has  not  been  found 
in  Australia. 

The  ring-forming  habit  belongs  also  to  lichens  and  mosses,  as 
well  as  some  of  the  higher  plants,  and  in  Sweden  a  grasti  popularly 
known  as  elfdansar  has  become  celebrated  as  the  ring- forming 
plant. 

L,  Jitr/tiraceum^  Schaeff.,  is  here  newly  recorded  for  Australia, 
although  from  the  perplexing  synonymy  given  by  Saccardo*  it 
might  seem  as  if  already  recorded. 

L,  puaiUum,  Batsch,  was  determined  by  Kalchbrennerf  in  1875, 
and  was  sent  to  him  from  Rockhampton,  in  Queensland.  Then 
Dr.  Cooke,  in  his  *^  Fungi  Australiani,"  gives  the  same  species 
for  New  South  Wales  and  West  Australia  in  addition  to  Queens- 
land, and  Saccardo,  I  in  his  '^Sylloge  Fungorum,"  makes  L. 
Jltr/uraceam,  SchaefF.,  the  equivalent  of  L.  ptcsillum,  Batsch. 

These  two  species  differ  considerably  in  size,  but  the  main 
distinction  lies  in  the  former  having  a  well  developed  sterile  base, 
while  in  the  latter  it  is  obsolete.  So  important  is  this  difference 
from  the  systematic  point  of  view,  that  in  the  modern  classifica- 
tion of  the  genus  Lycoperdon  there  are  two  leading  divisions 
recognised — (1)  those  with  sterile  base  rudimentary  or  absent, 
and  (2)  those  with  sterile  basal  stratum  well  developed.  L. 
jmsiUum,  already  recorded  for  Australia,  belongs  to  the  first 
division,  while  L.  Jurfuraceum  belongs  to  the  second  division; 
and  there  is  no  doubt  upon  this  point,  since  Schaeffer  in  his 
original  drawings  of  the  species  shows  the  sterile  base  as  in  our 
own  specimens.  The  present  species  h&s  also  been  verified  by 
Massee  of  the  Royal  Gardens,  Kew,  England,  so  that  its  identity 
may  be  regarded  as  established.  In  the  suburbs  of  Men>ourne 
this  species  was  very  common  indeed,  and  could  be  gathered  by 
hundreds  in  the  season,  and  it  is  somewhat  surprising  that  it 
should  have  been  so  long  overlooked,  unless  it  is  one  of  those 

•  Syll.  Fung.  Vol.  vii.  p.  110  (1888). 

t  Grevillea,  Vol  iv.  p.  74  (1875). 

t  Loc,  cit. 
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cases  where  fungi  suddenly  appear  in  a  new  locality.  1 1  should 
be  looked  for  in  the  other  colonies  as  well,  and  it  would  be 
interesting  to  note  if,  under  different  conditions  of  soil  and 
climate,  heat  and  moisture,  it  grows  in  the  form  of  "fairy  rings." 

Lycopbrdon  furpuraobum,  Schaeff. — Pairy-ring  Poff-ball. 

Gregarious,  often  in  clumps  of  three  to  five,  often  distorted 
from  mutual  pressure,  with  the  odour  of  mushrooms.  Subgloboee 
to  oblong,  either  depressed  or  somewhat  elongated,  variable  in 
size,  up  to  2^  in.,  broad  and  high,  usually  sessile  on  a  broad  base 
of  attachment  with  numerous  root-like  fibres,  or  tapering  slightly 
towards  base,  and  with  distinct  brown  root  in  young  state. 

Outer  peridium  at  first  quite  distinct  and  easily  peeled  off, 
creamy-white,  studded  all  over  with  closely  crowded  minute 
conical  spikes,  which  ultimately  disappear,  especially  on  top. 
Inner  peridium  white  at  first,  smooth,  elastic,  membranaceous, 
finally  of  a  greyish-green  colour,  dehiscing  irregularly  at  top,  or 
forming  at  first  an  elongated  oval  slit. 

Cellular  sterile  base  well-developed,  about  half  the  height  of 
peridium,  compact,  generally  flat;  pale  seal-brown  in  mass;  fila- 
ments yellowish-green,  flexuous,  non-septate,  very  sparingly 
branched,  2-2^  /x  broad,  stained  yellowish  by  potassium-iodide- 
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peridium  in  old  specimens  may  spread  out  in  lobes  after  the 
spores  are  dispersed,  completely  exposing  the  compact  sterile 
base.  The  spores  did  not  exceed  ifi  in  diameter.  When  young  and 
about  the  size  of  hazel-nuts,  the  puff-balls  were  creamy-white  and 
spiky,  and  quite  Hrm  to  the  touch,  being  fixed  in  the  soil  by  a  single 
distinct  root.  Then  towards  maturity  they  become  cinnamon- 
brown  on  top,  Hoft  and  springy  to  the  touch,  and  the  original 
root  has  branched  considerably,  the -puff-ball  being  fixed  by  a 
mass  of  dark-brown  root-like  fibres.  At  this  stage  the  spikes 
can  be  easily  rubbed  off,  if  they  do  not  fall  away  naturally. 


EXPLANATION  OF  PLATE  XLVIL 

LycoperdoH  J'ur/uraceum^  Schaefif. 

Fig.  1. — Small  pufif-ball,  with  single  root  springing  from  base. 

Fig.  2. — Nearly  mature  puff- balls. 

Fig.  8. — Top  of  puflf-ball  showing  dehiscence  at  first. 

Fig.  4. — Outline  section  showing  sterile  base. 

Fig.  5.— Threads  of  capillitium  (  x  1000). 

Fig.  6.— Filaments  of  sterile  base  ( x  1000). 

Fig.  7.— Group  of  spores  (  x  1000). 
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NOTES  ON  THE  BOTANY  OF  THE  INTERIOR  OF 
NEW  SOUTH  WALES. 

By  R.  H.  Cambagb,  L.S. 

(Plate  xL,  fig.  4.) 

Part  II. — From  Cobar  to  the  Bogan  River  above  Nyngan. 

Leaving  Cobar,  and  taking  the  road  south-easterly  towards 
Nymagee,  it  is  found  that  for  about  4  miles  most  of  the  timber 
has  been  removed  owing  to  settlement  in  connection  with  the 
gold  and  copper  mining  carried  on  in  the  neighbourhood.  Then 
the  following  trees  are  noticed  : — 

Eucalypttis  intertexta  (Gum  or  Coolabah),  E.  populifolia  (Bimble 
Box),  £.  viridis  (Whips tick  Mallee),  Apophyllum  anomalum 
(Currant  or  Warrior  Bush),  Capparitt  Mitchelli  (Wild  Orange), 
Canthium  oleifolium  (Lemon  Bush),  Geijera  parvijlora  (Wilga), 
Eremophita  Mitchelli  (Budtha),   Acacia    excelsa  (Ironwood),   A, 
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Still  on  the  road  from  Cobar  to  Nymagee,  there  are  Acacia 
Oswaldif  A.  hamalophylla,  Canihium  oleifolium,  Eucalyptus  pojnt- 
li/olia,  Apophyllum  anomalum  (Currant  Bush,  of  whose  fruits 
bronze  wing  pigeons  and  emus  are  fond). 

Here  and  elsewhere  was  noticed  a  shrub  up  to  6  and  8  feet 
high,  in  general  appearance  much  like  Eremophila  Mitchelli 
(Budtha),  but  always  growing  in  shrub-form,  with  sticky  leaves. 
It  was  collected  in  various  places  between  Bourke  and  Nymagee, 
but  owing  to  the  season  of  the  year  (May  and  June)  no  specimen 
was  obtained  that  would  enable  the  plant  to  be  identified. 

Other  trees  passed  were — Pittosparum  phillyrceoides  (Berrigan 
or  Little  Whitewood),  Geijera  parvijlora  (Wilga),  Eucalyptus 
oleo»a,  and  E.  intertexta  (Gum).  Wherever  this  last-named  tree 
grows  it  can  be  readily  identified  at  a  distance  by  its  pale  foliage- 
and  white  limbs.  In  going  west  in  the  train  this  species  is  first 
sighted  a  few  miles  on  the  Dubbo  side  of  Nyngan,  and  thereafter 
is  generally  in  view  till  the  river  soil  of  the  Darling  is  reached 
at  about  20  miles  from  Bourke.  It  seems  to  avoid  what  is 
known  as  river  country  and  grows  only  in  the  dryer  parts. 
Near  Girilambone  I  have  known  it  mistaken  for  E.  mellioo/ora, 
A.  Cunn.,  (Yellow  Box),  chiefly  owing  to  the  colour  and  smooth- 
ness of  the  bark  on  the  upper  part  of  the  trunks,  but  with  a 
little  practice  the  two  species  can  be  separated  by  the  foliage  alone. 
E.  melliodora  does  not  grow  at  Girilambone  so  far  as  I  know. 
In  the  colour  of  the  sap  and  of  the  wood  there  is  a  distinct 
difference. 

Next  in  order  were — Eremophiia  Mitchelli^  Hakea  Uucoptera, 
Jleterodendron  oleas/olium.  Acacia  colUtioides^  Ccumia  eremophila^ 
Acacia  an^.ura,  Exocarpns  aphylla^  Fusanus  acuminatus,  Casuor 
rina  Cambagei  (still  with  pale  branchlets),  Acacia  hakeoidea^ 
Eucalyptus  dumosa^  Capparis  Mitchelli,  Eucalyptus  Jforrisii  (a 
Mallee,  on  a  pebbly  hill  growing  with  Acacia  dcratoxylon  and  A. 
decora)^  Callitris  robusta,  Ilelichrysum  Cunniughamii  (a  shrub), 
Eucalyjdus  viridis^  DocUyruea  viseosa,  var.  atteunata,  Myoporum 
deserti^  and  a  mallee  scrub  of  Eucalyptus  oleosa^  E.  dumosa,  and 
E.  viridis. 
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Leaving  the  Nymagee  road,  and  turning  north-easterly  from 
the  Restdown  Mines  to  Mount  Boppy,  a  distance  of  about  20 
miles,  we  first  have  about  2  miles  of  mallee  scrub  made  up  of 
Eucal.ypttis  oleosa^  E.  dumosa,  and  E.  viridia.  It  is  in  such  places 
as  this  that  the  Mallee  Hen  (Leipoa  ocellata,  Gould)  scratches  up 
a  mound  of  loose  earth,  3  or  4  feet  high  and  12  to  15  feet  in 
diameter,  in  which  she  lays  her  eggs  in  the  spring,  leaving  them 
to  be  hatched  by  the  heat  of  the  sun.  I  am  informed  that  when 
the  young  emeige  from  the  shell,  they  at  once  start  to  scratch, 
feet  uppermost;  the  effect  being  that  the  dust  accumulates  under 
their  backs,  and  they  are  gradually  raised  to  the  surface  of  the 
mound,  when  they  are  at  once  ready  to  run  off. 

After  passing  the  mallee  there  are — Calliiria  robuata^  Apophyl- 
lum  anomalum,  Acacia  doratoxylon,  A.  colletioides,  A,  atieura^ 
Myoporum  desertif  Fuaanvs  acuminatus,  Bertya  Cunninghamii, 
Planch.,  (Broom  Bush),  Bosatcta  sp.  (locally  known  as  Stick  Bush; 
no  flowers  were  procurable),  Capparis  Mitcheili,  Acacia  homah' 
phylla,  Eucalyptus  populifolia,  E.  intertexta,  Hakea  ieucopUra, 
Acacia  hakeoides,  Heterodendron  oleafolium  (locally  called  Apple 
Bush,  though  in  most  places  it  is  known  as  Rosewood),  Acacia 
Burkittii,  Cassia  eremophila^  Eremophila  longi/olia,  CatUhium 
olei/oliumj  Geijera  parviflora.  Acacia  decora,  and  A.  excelsa. 

At  about  9  or  10  miles  is  the  *'  Mulga  Tank,"  so  named  because 
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commonly  assumes  the  mallee-form.     £,  Morrisii  is  found  taking 
the  highest  ridges. 

Turing  south-easterly  from  the  gold  mines  near  Mount  Boppy, 
through  G^weroo  and  Trowell  Creek  stations  to  the  Nyngan  and 
Nymagee  road,  we  pass  Acacia  exceUa,  Callitris  robusta,  Erttna- 
phila  MitcheUiy  and  Tecoma  australis,  R.Br.,  a  dim  her  often 
called  Bignonia,  with  a  beautiful  white  bell-shaped  flower.  In  the 
month  of  May  this  creeper  is  in  full  flower,  spreading  over  the 
trees  on  the  ridges,  and  has  a  most  attractive  appearance. 

Near  here  are  hills  of  igneous  formation,  the  first  so  far  noticed, 
and  it  is  interesting  to  mark  any  change  in  the  vegetation. 

On  a  ridge  of  quartz  felspar  porphyry  we  expect  to  find 
EucalyptiLs  Morrisii^  as  it  has  been  found  in  all  similar  situations 
on  hills  of  sedimentary  origin  However,  we  look  here  in  vain, 
but  in  its  place  is  E.  dealhaia,  A.  Cunn.  This  is  the  most  north- 
westerly locality  in  which  I  have  ever  found  this  species.  There 
has  been  some  difference  of  opinion  among  botanists  as  to  whether 
this  is  a  distinct  species  or  only  a  western  form  of  E,  tereticortiis. 
My  observations  are  that  E.  tereticornis  grows  all  along  the  coast 
north  and  south  of  Sydney,  and  that  t3rpical  trees  extend  westerly, 
missing  the  higher  Triassic  sandstone  of  the  Blue  Mountains,  but 
occurring  again  on  the  Devonian,  Silurian,  and  igneous  fonnations, 
in  various  situations  on  high  and  low  land,  but  chiefly  good  soil, 
right  out  to  Orange.  A  fter  passing  Molong,  it  is  usually  confined 
to  the  valleys.  Here  E.  dealbata  makes  its  appearance,  on  hills 
of  Devonian  sandstone,  and  this  tree  continues  right  out  to  Mount 
Hope,  and  possibly  beyond,  capping  hills  of  Devonian  sandstone 
and  quartzite,  Silurian  slate,  and  igneous  formation  with  consider- 
able impartiality,  but  invariably  taking  the  high  land.  It  has  an 
extensive  range  north  and  south  Where  the  formation  is  granite 
one  of  the  species  is  sure  to  be  represented. 

E.  fevftticornui  follows  for  some  distance  keeping  the  low  land, 
but  ceaseH  long  before  E.  dealbata.  The  former  is  known  as 
Forest  Red  Gum,  and  the  latter  as  Mountain  and  Cabbage  Gum, 
though  this  last  name  is  more  often  applie<l  to  E.  htrmatfUmiay 
Sm.,  a  white  brittle  gum  which  grows  on  the  Silurian  slate  ridges 
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about  Bathurst  and  Orange,  &c,,  where  it  is  also  called  Brittle 
Gum  and  Brittle  Jack.  In  general  appearance  E.  tereticamis 
and  E.  dealbaia  are  wonderfully  alike,  both  in  bark  and  foliage, 
even  in  detail.  The  woods  are  also  very  similar,  though  that  of 
E,  dealbaia  is  softer,  and  not  considered  so  lasting;  still  this  is 
often  attributed  to  the  fact  that  one  grows  on  a  good  flat,  and 
the  other  on  a  ridge  with  shallow  soil. 

E.  dealbaia  is  the  smaller  tree,  and  out  west  will  often  g^w  in 
mallee-form — that  is,  with  8  or  10  stems  from  one  root,  and  from 
12  to  15  feet  high,  though  it  never  forms  extensive  scrubs  like 
typical  mallee,  and  the  wood  is  not  so  tough. 

The  opercula  of  E.  iereiicornis  are  generally  long  and  pointed, 
but  in  A\  dealbaia  they  present  more  variation  than  those  of  most 
Eucalypts,  being  sometimes  quite  pointed,  and  at  others  almost 
hemispherical,  varying  in  length  from  about  half  an  inch  to  two 
lines.  Taking  the  fruits  of  E,  iereiicornis,  it  is  found  that  they 
are  pedicellate  and  domed,  while  those  of  E.  dealbaia  are  almost 
sessile  and  truncate,  and  therein,  together  with  a  difference  in  the 
opercula,  seem  to  lie  the  chief  distinguishing  marks;  yet  in  the 
districts  where  both  trees  grow  it  is  undeniable  that  these 
conditions  to  some  extent  seem  to  graduate  from  one  to  the  other, 
as  it  is  possible  to  find  trees  with  fruits  both  sessile  and  domed. 
Ignoring  intermediate  stages,  and  taking  E.  iereticornis  of  Parra- 
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me  that  there  is  no  gradation  between  these  species,  although 
they  have  strong  affinities.  Nor  does  there  appear  to  be  any 
between  E,  ro8tr<Ua  and  £,  dealbata,  for  in  one  instance,  where  a 
hill  of  Devonian  sandstone  comes  down  near  the  Lachlan  River, 
I  have  collected  E.  rostrata  on  the  river  side  and  E.  dealhata  on 
the  hill  side  of  the  road,  about  a  chain  apart,  both  being  typical 
trees. 

Messrs.  Deane  and  Maiden  (Proc.  Linn.  Soc.  N.S.W.  Vol.  xxv. 
p.  466)  have  withdrawn  speci6c  rank  from  this  species,  and 
described  it  as  a  variety  of  E.  iereticornis.  The  result  of  several 
years  of  close  observation  of  these  trees  in  the  field  has  been  to 
incline  me  to  support  their  action. 

Altogether  the  question  of  the  relationship  between  E.  tereti- 
coniis  and  E.  dealhata  seems  a  difficult  one,  and  my  object  in 
offering  the  foregoing  remarks  is  in  order  that  they  may  be 
considered  in  any  future  investigation  regarding  the  western 
Eucalypts. 

Another  tree  now  appearing  for  the  first  time  is  Casuarina 
quadrtvcUvin  (She  Oak  and  Mountain  Oak).  In  the  west  this 
species  appears  on  most  of  the  igneous  hills,  and  seems  to  prefer 
them,  though  it  is  not  restricted  to  the  one  formation.  Being 
much  in  demand  as  fodder  for  stock,  the  continued  dry  seasons 
have  had  the  effect  of  causing  this  tree  to  be  almost  exterminated 
from  some  of  the  hills.  It  differs  from  the  other  Casuarinas  of 
the  west  in  its  pendulous  foliage  and  very  large  cones. 

Amongst  others  noticed  in  passing  along  were  : — 

Acacia  doratoxylon,  which,  with  very  few  exceptions,  grows  on 
hills,  though  it  does  not  discriminate  between  geological  forma- 
tions; it  is  one  of  those  Acacias  that  has  its  flowers  arranged  in 
spikes,  and  not  the  usual  capitula  or  flower-heads. 

A.  homalophyllay  which  likes  a  stiff  soil  on  flats. 

A,  decora,  often  called  Silver  Wattle,  although  it  has  not  the 
feather  leaf  usually  associated  with  the  term  of  Wattle.     This 
species  prefers  slightly  elevated  land,  and  in  the  month  of  Sep- 
tember has  a  profusion  of  beautiful  '*  Wattle  "  blossoms. 
46 
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In  addition  to  the  foregoing  were — Acacia  Osioaldi,  A.  hakeoides. 
Cassia  eremophUa,  Canthium  olei/oUum,  Dodonasa  viscosa^  var. 
attenuata,  Heterodendron  oleas/olium^  and  also  an  Acacia  which, 
from  herbarium  specimens,  seems  to  be  ^i.  dealhata^  link,  though 
I  observed  it  over  a  distance  of  at  least  200  miles,  and  never 
associated  it  with  that  species.  It  is  a  small  tree,  ranging  from 
about  6  to  8  feet  high,  with  a  diameter  from  4  to  6  inches.  Its 
foliage  is  the  usual  feather  leaves  of  the  "  Wattle,"  but  these  are 
green,  and  scarcely  ever  have  that  glaucous  appearance  so  well 
known  on  the  Silver  Wattle  (A.  dealhata)  of  the  cold  highlands. 
Still  I  noticed  this  feature  in  a  slight  degree  towards  the 
Murrumbidgee,  but  never  north  of  the  Lachlan.  From  its  colour 
it  looks  more  like  a  dwarf  form  of  A,  decurrens.  It  has  an 
extensive  range,  as  will  be  seen  from  my  notes  which  follow, 
where  it  will  be  referred  to  as  ii.  dealhata  (green  variety). 

Next  in  order  were — Eucalyptus  viridis,  E,  oleosa,  E,  dumosa, 
Casuarina  Cambagei,  Bertya  Cunninghamii^  and  Acacia  coUeti- 
aides. 

At  about  a  dozen  miles  from  Mount  Boppy  another  Eucalypt 
is  added  to  the  list.  This  is  E.  WoolUianay  Baker,  a  box  tree 
with  clean  greyish-white  limbs,  and  generally  an  erect  useful 
trunk.  This  species  is  perhaps  more  plentifully  distributed  in 
the  western  district  than  any  other  Eucalypt,  and  in  places  grows 


BY    R.    H.   CAMOAOE.  715 

tree  which  is  best  known  in  the  western  district  as  White  Box 
is  E.  cUbenSy  with  pale  bark  and  glaucous  leaves,  but  its  habitat 
is  under  the  western  fringe  of  the  high  mountain  spurs  running 
from  the  Great  Dividing  Range,  avoiding  the  cold  country,  and 
extending  westward  along  slight  undulations  to  the  low  plain 
country  proper.  Here  it  ceases,  but  is  met  and  overlapped  by  E. 
Woollsiana,  All  along,  and  near  these  points  of  contact,  the 
latter  is  called  Black  Box,  to  distinguish  it  from  E.  cdhens. 
It  is  also  a  darker  tree,  having  dark  green  and  slightly  glossy 
leaves.  In  times  of  drought  sheep  will  eat  the  leaves  of  E,  albens, 
especially  after  they  have  been  cut  a  day  or  two,  but  they  object 
to  the  leaves  of  E,  Woolhiana,  This  species  grows  on  all  forma- 
tions, whether  igneous  or  sedimentary,  but  is  seldom  or  perhaps 
never  found  on  the  tops  of  high  hills.  It  is,  however,  very  partial 
to  low  ridges,  and  also  grows  plentifully  on  low  land.  Though 
it  is  to  be  found  on  the  banks  of  the  Lachlan,  it  is  not,  on  a 
typical  black  soil  river  flat,  so  much  in  its  regular  habitat  there 
as  E.  microtheca  or  E.  largifloreiu. 

After  passing  Acacia  homolophylla — some  with  broad  and  some 
with  narrow  leaves — A.  doratoxylon,  Eucalyptus  ter eticomis  y&r, 
dealbata,  PiUosporum  phillyroiouieB,  Fuaanus  acuminatns,  and 
Acacia  decora,  a  low  slate  ridge  is  reached  where  there  is  much 
Mallee — E.  oleosa^  E,  dumosa,  and  E.  viridis. 

Next  to  be  noticed  is  another  Eucalypt  now  seen  on  this  road 
for  the  first  time,  E.  sideroxylon,  A.  Cunn.,  (Ironbark).  This  is 
the  common  Ironbark  of  the  interior,  and  chiefly  belongs  there, 
although  it  occurs  near  the  coast  as  at  Liverpool,  St.  Mary's, d'c.  It 
is  rarely  found  growing  at  an  altitude  exceeding  2000  feet  above  sea 
level.  By  some  it  is  called  Black  and  by  others  Red  Ironbark  owing 
to  the  colour  of  the  bark  and  wood  respectively.  The  aboriginal 
name  is  Mugga.  In  going  west  it  is  first  met  with  on  the  western 
line  beyond  Kerr's  Creek,  and  on  the  Orange  to  Forbes  line 
beyond  Molong,  so  that  it  covers  much  the  same  country  as  E, 
dealbata,  and  also  prefers  ridges.  In  the  west  this  species  bears 
a  profusion  of  blossoms  in  the  months  of  April  and  May.  The 
flowers  are  generally  creamy- white,  but  on  some  trees  they  are 
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red.  It  is  fairly  plentiful  between  the  Macquarie  and  Murrum- 
bidgee  Rivers,  occurring  in  patches,  and  shows  a  decided 
preference  for  a  sedimentary  formation.  The  timber  is  used 
freely  for  railway  sleepers,  and  although  it  is  considered  one  of 
the  finest  woods  of  the  west,  it  is  not  to  be  compared  for  general 
use  with  E.  paniculata,  Sm.,  the  Grey  or  White  Tronbark  of  the 
coast.  The  wood  of  the  latter  tree  is  tough,  while  that  of  the 
western  one  is  comparatively  dry  and  brittle. 

In  view  of  the  prominence  given  to  the  question  of  hybridiza- 
tion of  Eucalypts  by  Messrs.  Deane  and  Maiden  in  the  Proc.  Linn. 
Society,  Vol.  xxv.  p.  Ill,  where  they  deal  with  E.  affinia  which 
grows  among  E.  sideroocylon  and  E.  a/ben»j  also  with  another  tree 
growing  among  E.  aiderophloia  and  E.  hemiphloia  at  Homebush 
and  Liverpool,  it  occurred  to  me  that  if  cross-fertilization  exists 
between  the  above  trees,  the  same  sort  of  thing  may  take  place 
in  other  species,  notably  between  E,  sideroxylon  and  the  western 
box  tree  recently  described  by  Mr.  R.  T.  Baker  as  E.  Wbollsiana, 
Knowing  that  I  should  meet  with  these  two  species  growing 
together  in  several  places,  I  decided  to  make  diligent  search  for 
trees  which  would  answer  the  required  conditions  of  hybrids. 
After  coming  into  the  Ironbarks  and  Box  a  few  hundred  yards, 
three  trees  were  found  which  seem  intermediate  in  every  respect 
between  E.  sideroxylon  and  E.    Woolhiana  both  in  the  colour 
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The  chief  flowering  time  of  E.  sideroxylon  in  the  west  is 
about  April  and  May,  but  flowers  can  generally  be  found  before 
and  after  those  months.  I  have  seen  it  flowering  at  Cabramatta 
in  January  and  July.  E.  Woolhiana  flowers  about  February 
and  March,  but  flowers  of  this  species  have  been  collected  in  May 
in  the  same  locality  as  that  in  which  E.  sideroxylon  was  then 
flowering.  I  am  not  able  to  state  the  flowering  time  of  the  tree 
which  looks  half  Box  and  half  Ironbark,  for  though  a  very  few 
flowers  were  collected  in  June,  buds  were  found  in  September 
which  seemed  to  indicate  that  the  trees  would  be  flowering  in 
October.  The  scarcity  of  the  tree  makes  it  difficult  to  arrive  at 
a  definite  conclusion  in  the  matter. 

It  is  no  part  of  my  purpose  to  try  and  prove  that  the  tree  in 
question  is  a  hybrid,  but  simply  to  offer  observations  which  may 
assist  in  settling  the  question.  I  have  handed  specimens  to  Mr. 
Deane,  who  will  probably  investigate  this  species. 

About  7  miles  west  of  Trowell  Creek  House  is  a  quantity  of 
Acacia  trees  up  to  25  and  30  feet  high,  chiefly  long  stems,'  with  a 
diameter  of  about  4  inches.  I^eaves  are  slightly  silvery  and 
somewhat  resemble  those  of  Het erode ndron  olearfolium.  They 
are  growing  on  scrubby  sedimentary  formation  in  company  with 
Phehalium  glandulosum  and  a  Leptospermum.  Only  flowers  in 
a  very  young  state  were  procurable  in  Ma}'.  Tliese  were  arranged 
in  racemes.  Tlie  tree  was  not  seen  again,  and  I  have  not  l)een 
able  to  identify  the  species. 

Going  on  past  Trowell  Creek  Homestead  to  the  Nyngan  Road 
there  are.  Eucalyptus  infertexta,  E.  populifolia,  Myoporum 
detertiy  Phehalium  glandulosum  (a  shrub),  Oeijera  parriftora^ 
Eremophila  Mitchelli^  E,  longifolia^  Canthium  oleifolium^  Acacia 
hakeoidrSy  A.  colletioides^  A.  homalophylla^  Eucalyptus  oleosa^ 
E,  viridiSy  Heterodendron  oleafoliumy  and  JIakea  leucoptera. 

Crossing  the  Nyngan  to  Nymagee  Road,  at  a  point  al)out  30 
miles  from  Nyngan,  and  going  to  Honeybugle  Station,  a  distance 
of  about  20  miles  easterly,  the  following  are  noticed  : — Callitris 
robustOj  Capparis  Mitchelli^  Sterculia  diversifolia^  Eucalyptus 
oleosa^  E.  dumosa,  E,  viridis,  E.  populi/oliay  E,  intertexta  (but 
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not  SO  plentiful  as  formerly,  as  the  eastern  margin  of  its  habitat 
between  the  Bogan  and  Lachlan  is  now  nearly  reached),  E, 
WoolUiana^  Casuarina  Gambageiy  Fusanus  acuminatus^  Acacia 
homalophylla,  A.  decora,  A.  colletioides,  A.  doratoxylon^ 
A.  Osioaldi,  A  dealhata  (green  variety),  Geijera  parviflora^ 
Heterodendron  oleafoliutn,  Eremophila  Mitchelliy  E.  lonffifblia^ 
and  Hakea  leucoptera. 

For  the  last  50  miles  no  trees  were  seen  of  Acacia  aneura  or 
A.  excelsa,  but  both  were  found,  in  limited  quantity,  growing  a 
few  miles  north  of  Honeybugle  homestead,  near  an  old  copper 
mine  in  which  were  found  some  very  good  specimens  of  hornblendic 
rock. 

Going  easterly  from  Honeybugle  homestead  to  Mudall  on  the 
Bogan  River,  a  distance  of  about  1 6  miles,  amongst  other  trees  passed 
in  driving  along,  were  Callitris  robusta,  Eremophila  Mitchelli^ 
E.  lotiffifolia^  Heterodendron  oleasfolium,  Eucalyptus  populifolia 
(Bimble  Box,  sometimes  spelt  Bimbil;  I  understand  that  Bimble 
is  the  aboriginal  name  for  this  tree),  Sterculia  divergifolia, 
Eucali/ptus  intertextay  Qeijera parvijlora,  Canthium  oleifolium^ 
Apophyllum  anomalum^  Acacia  exceUa  (some  very  good  trees  for 
two  or  three  miles).  A,  Oswaldi,  A.  doratoxylon,  A,  decora^  A. 
homalophylla,  Capparis  Mitchelli,  Hakea  leucoptera,  Myoporum 
deserti,  Fusanus  acuminatus. 
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dread  of  the  ooach-driver  in  wet  weather),  though  it  may  be 
many  milee  back  from  the  river.  For  years  I  have  been  trying 
to  work  out  the  question  whether  Myall  and  Boree  referred  to 
one  or  two  trees.  Both  names  are  used  variously  throughout  the 
western  division  ci  New  South  Wales,  though  generally  certain 
districts  keep  to  the  one  name.  In  some  cases  Acacia  komalo- 
phylla  is  locally  called  Yarran  or  Myall,  while  A,  pendula  is 
known  as  Boree;  or  A,  homalophylla  is  called  Yarran,  A,  pendula 
Boree,  and  A,  talicina^  Lindl.,  Myall,  which  is  quite  wrong. 
These  mistakes  often  arise  through  people  being  indi£ferent  as  to 
proper  local  names.  Crenerally  A,  homalophyUa  is  known  as 
Yarran,  and  A.  pendula  as  either  Myall  or  Boree,  or  sometimes 
as  both.  My  conclusion  is  that  Myall  is  the  name  usually  given 
in  localities  north  of  the  Bogan  and  extending  into  Queensland, 
and  is  possibly  the  aboriginal  name  given  by  some  northern  tribe; 
while  Boree  is  the  tribal  name  of  the  aborigines  (approximately) 
south  of  the  Lachlan  River;  and  that  both  refer  to  the  same  tree. 
Many  and  varied  have  been  the  replies  to  my  questions  when 
trying  to  get  at  the  truth  of  this  matter,  and  quite  recently  I  was 
told  in  all  seriousness  that  there  is  a  difference  between  Myall 
and  Boree;  but  so  slight  that  no  white  man  can  tell  what  it  is. 
The  wood  of  A,  pendula  is  much  sought  after  owing  to  its  frag- 
rance, but  in  this  feature  it  has  a  strong  rival  in  A,  homaloph^lla^ 
though  for  strength  and  durability  Myall  is  superior.  It  is  a 
splendid  fodder  tree,  but  is  fast  being  exterminated,  as  all  the 
young  plants  are  browsed  down  b}'  sheep  and  cattle.  Horses, 
however,  seem  to  spare  them,  as  small  trees  are  quite  common 
in  paddocks  not  accessible  to  sheep  and  cattle.  In  fact,  almost 
the  only  places  now  in  which  young  Myalls  can  be  seen  are  horse 
paddocks  and  within  the  railway  fences. 

In  speaking  of  Oidgea  in  a  former  paper  (Part  i.),  it  was 
mentioned  that  the  leaves  of  that  tree  would  not  snap  if  doubled 
up  while  green,  but  that  the  leaves  of  A,  homalophylla  (Yarran) 
would.  It  may  here  be  mentioned  that  the  leaves  of  A,  pendula 
(Myall)  snap  just  as  readily  as  those  of  Yarran  under  similar 
conditions,  and  are  very  like  them  in  texture.     Still  the  consti- 


720     BOTANT  OF  THE  INTERIOR  OF  NEW  SOUTH  WALES. 

tuent  parts  must  be  different,  as  stock  much  prefer  Myall  to 
Yarran,  and  it  is  not  at  all  rare  to  find  a  young  plant  of  the 
latter. 

Passing  along  towards  the  Bogan  the  following  were  noticed  : — 
Oeijera  parviflora,  Casuarina  Camhageiy  Hakea  leucoptera^ 
Heterodendron  oleoffolium,  Pittosporum  phillyrcRoidet,  Acacia 
colletioideSy  Eucalyptus  populifolia,  E.  largijlorent^  Eremophila 
Mitchelli,  E,  maculata^  F.v.M.,  (Native  Fuchsia). 

On  the  banks  of  the  Bogan  River  at  this  point  are  Eucalyptus 
rostrata  (River  Red  Gum),  also  Casuarina  Camhagei  (Belah), 
which  from  its  situation  might  very  easily  be  mistaken  for  C, 
Ounmnghamiana,  Miq.,  (River  Oak),  but  from  observations  made 
at  different  points,  there  seems  to  be  no  River  Oak  growing  on 
any  part  of  the  Bogan,  though  it  is  to  be  found  on  the  upper 
portions  of  probably  every  other  western  river. 

From  Cobar  to  Mudall  by  the  road  travelled  is  about  120 
miles,  and  12  different  species  of  Eucaljpts  were  noticed  : — £, 
intertexta,  E.  populifolia^  E,  viridis,  E,  oleosa^  £.  dumosa^  E. 
Morrisiiy  E,  tereticornis,  var.  dealbata,  (E,  dealbata,  A.  Cunn.), 
£,  Woollsiana,  E.  sideroxylon,  E,  largiflorensy  E,  rostrata^  and 
the  Ironbark  Box. 

The  species  of  Casuarina  were — C  Camhagei,  and  C  quadri- 
valvis. 
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Part  III. 

(Continued  from  p.  513.) 

By  C.  Hedlby,  F.L.S. 

(Plate  xlviii.) 

Mathilda  rosab,  n.sp. 

(Plate  xlviii.,  6g8.  13,  14.) 

Shell  tall,  turreted,  upper  whorls  subulate,  final  whorls  spread; 
perforate  only  for  the  last  two  whorls.  No  perfect  shell  has  come 
under  my  notice.  A  survey  of  a  series  of  imperfect  shells  of 
different  ages  suggests  that  fourteen  or  fifteen  whorls  are  the 
proper  complement.  The  youngest  of  the  series  has  a  hetero- 
strophe  apex;  as  growth  proceeds  the  upper  whorls  are  lost.  Colour 
white  (bleached?).  Suture  channelled.  Sculpture  :  longitudinal 
sculpture  is  missing;  on  the  last  whorl  are  six  sharp,  elevated, 
equidistant  keels,  their  own  breadth  apart,  the  anterior  keel  the 
largest,  the  posterior  least,  on  preceding  whorls  are  fewer  keels. 
Base  smooth  and  flattened.  Aperture  very  oblique,  nearly  tri- 
angular, beaked  on  the  exterior  an^le  by  the  extension  of  the 
peripheral  rib,  patulous  at  the  junction  of  l>ase  and  pillar.  The 
specimen  drawn,  of  which  only  seven  whorls  remain,  is  5  mm.  in 
length  and  2*8  in  breadth. 

IJab. — Balmoral  Beach,  Middle  Harlxmr,  near  Sydney;  several 
dead  shells  picked  out  of  shell  sand  by  the  late  Mrs.  C.  T.  Starkey. 

The  perforation,  want  of  longitudinal  sculpture  and  enlarge- 
ment of  the  peripheral  rib,  amply  distinguish  this  species  from  its 
congeners.     It  probably  lives  in  deep  water. 

The  species  is  named  in  memory  of  my  late  friend  Mrs.  C.  T. 
Starkey,  who  made  a  large  collection  of  the  minute  marine  shells 
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of  this  neighbourhood.     By  her  desire  the  collection  was  handed 
to  me  for  study,  after  her  decease. 

Drillia  howitti,  Pritchard  &  Gatliff. 

Pritchard  <k  Gatliff,  Proc.  R.  Soc.  Vic.  xii.,  1899,  p.  101,"  pi.  8,  t  2. 
A  perfect  adult  specimen  from  Sydney  Harbour  is  contained  in 
Mrs.  Starkey's  collection.  1  have  determined  it  by  comparison 
with  authentic  specimens  received  from  Mr.  Gatliff.  Dr.  Cox 
has  also  shown  me  specimens  dredged  in  25  fathoms  off  Sydney 
Heads. 

BiTTIUM  MINIMUM,  T.  Woods. 

Tenison  Woods,  Proc.  R.  Soc.  Tasmania, 
1877,  p.  123. 

(Fig.  20.) 

A  specimen  of  this  species  has  been  handed 
to  me  by  Mr.  J.  Brazier,  who  took  it  in  an  old 
bottle  from  8  fathoms  off  the  Bottle  and  Glass 
Rocks,  Sydney  Harbour,  May  22nd,  1886. 

For  the  better  recognition  of  this  species  I 
add  a  drawing  of  a  Tasmanian  specimen,  kindly 
lent  to  me  for  the  purpose  by  Miss  Lodder. 
Fig.  20. 


BY   C.    HEDLBT.  723 

diameter  apart,  cross  the  shell  obliquely.  A  few  faint  and  distant 
spiral  grooves  are  perceptible.  Traces  are  present  of  a  thin, 
membranous  yellow  epidermis.  Aperture  auriculate,  slightly 
oblique.  Outer  lip  sinuous,  neither  thickened  nor  reflected, 
columella  broadened  at  the  base  and  a  little  reflectod.  A  small 
but  sharp  and  deeply  seated  plication  occurs  on  the  body  whorl, 
anterior  to  the  centre;  immediately  in  front  of  this,  and  deeper 
still,  is  a  second,  ill-developed  fold.  A  heavy  callus  is  spread  on 
the  body  whorl.     Length  3  mm.;  breadth  1*16  mm. 

Hab, — The  .material  at  my  disposal  was  collected  in  the  neigh- 
bourhood of  Sydney  by  Mr.  J.  Brazier  as  follows : — (1)  East  side 
of  Double  Bay;  one  specimen;  type  :  (2)  Under  a  small  stone  on 
a  *'  samphire  flat  "  at  the  head  of  Tambourine  Bay,  in  company 
with  Ophicardelus ;  three  living  specimens :  (3)  In  shell  sand. 
Cook's  Landing  Place,  Botany  Bay;  two  dead  shells. 

Type  to  be  preserved  in  the  Australian  Museum. 

The  species  before  us  is  the  second  of  the  genus  Leucotiopsui, 
founded  by  Hutton  (Trans.  N.  Z.  Inst.,  xvi.,  1883  [1884],  p.  213) 
for  the  reception  of  Leuconia  obsoleta,  Hutton,  (Joum.  de  Conch. 
XX vi,  1878,  p.  43,  and  Man.  N.Z.  Moll.,  p.  34).  The  name  implies 
affinity  to  Leuconia,  but  to  my  mind  the  genus  nearest  approaches 
Auricnlua, 

Capt.  Hutton,  whose  kindness  to  his  fellow  naturalists  is  un> 
failing,  has  sent  me,  for  comparison  with  L.  inermis,  a  set  of 
co-types  of  Z.  obsoUta  from  Auckland,  New  Zealand.  One  of 
these,  whose  length  is  2*24  and  breadth  1  '44  mm.,  is  figured  (fig.  16) 
for  comparison  with  the  novelty.  The  Australian  species  differs 
by  its  feeble  columellar  plait,  more  whorls,  absolutely  larger  size, 
but  relatively  more  slender  proportions. 

Blaunkria  lbonardi,  Crosse. 
Crosse,  Joum.  de  Conch,  xx.,  1872,  pp.  71  and  357,  pi.  xvi.,  f.  4. 

(Plate  xlviii.,  fig.  9.) 
Tlie  auriculoid  genus  Blauneria*  has  not  hitherto  been  recog- 
nised as  a  constituent  of  the  Australian  fauna.     Specimens  are 

•Shottleworth,  Bemer.  Mitth.  Diagn.  Neue  Moll.,  1854,  p.  148. 
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now  before  me,  gathered  by  Mr.  J.  Brazier  from  Blackwood  Bay, 
Mount  Adolphus  Island,  and  from  Warrior  Island,  both  in 
Torres  Straits.  Though  twice  the  size  I  find  no  specific  difference 
between  these  and  examples  from  Noumea  of  Crosse's  species. 
The  individual  figured  is  from  Warrior  Island,  and  measures  4  5 
mm.  in  length,  and  1*5  mm.  in  breadth. 

Stenothyra  australis,  n.sp. 
(Plate  xlviii.,  fig.  10.) 

Shell  small,  subperforate,  ovate,  thin,  translucent,  very  glossy, 
rather  flattened.  Colour  brown.  Whorls  five,  rapidly  increasing, 
separated  by  an  impressed  suture.  Last  whorl  disproportionately 
large,  comprising  three-quarters  of  the  whole  shell,  bulging  at  the 
periphery,  rapidly  and  deeply  descending  for  the  last  half  whorl. 
The  earlier  whorls  are  distantly,  spirally  grooved,  the  later  are 
quite  smooth.  The  translucency  of  the  shell  presents  bj*^  optical 
illusion  a  subsutural  band.  The  strangled  aperture  is  nearly 
perpendicular,  regularly  oval,  bevelled  and  thickened  within, 
length,  3-68  mm.;  breadth,  2*32  mm. 

Hah. — The  half  dozen  examples  seen  were  handed  to  me  for 
description  by  Mr.  J.  Brazier.  He  procured  them  from  drifted 
mangrove  leaves  on  the  beach  at  Bo  wen,  Queensland. 
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Operculum—?      Long.   IJ,  diam.   1   mill.     Hah, — In  Australia. 
Mus.  Cuming. 

S*  frustillum  has,  I  believe,  not  been  again  collected,  noted  in 
literature  or  illustrated.  Since  Cuming's  localities  are  so  dubious, 
the  species  may  not  really  be  Australian.  S.  avstrcdis  differs 
from  5.  frustillum  in  size,  the  number  of  whorls,  the  proportion  of 
the  last  whorl,  the  sculpture  and  the  colour. 

Daphnblla  tasmanica,  T.  Woods. 
T.  Woods,  Proc.  R.  Soc.  Tasmania,  1875,  p.  145. 
(Fig.  21.) 

The  Rev.  H.  D.  Atkinson  has  kindly  lent  me 
a  specimen,  which,  I  understand,  is  one  of  the 
original  lot  of  this  species.  From  it  the  accom- 
panying figure  was  made.  It  seems  probable  to 
me  that  Clathurella  lameUoaa^  Sowerby,*  was 
based  on  the  young  of  this. 

To  this  species  Messrs.  Pritchard  and  Gatliff 
have  united  Mangilia  jacksonensis,  Angas  f  A 
comparison  of  the  descriptions  of  Woods  and 
Angas  shows  that  such  synonymy  could  only 
rest  on  mistaken  identification. 


Fig.  21. 


Fig.  22. 


Hydatina  tasmanica,  Beddome. 

Akera  tasmanica^  Beddome,  Proc.  R.  Soc. 
Tasmania,  1882,  p.  109. 

(Fig.  22.) 
To  the  kindness  of  Miss  M.  Lodder  I  am 
again  indebted  for  the  opportunity  of 
illustrating  an  unfigured  species.  Prof. 
Tate,  upon  inspecting  this  drawing,  pointed 
out  to  me  that  the  species  would  be  l>etter 
referred  to  Hydatina, 


•Sowerby,  Proc.  Mai.  Soc.  II.,  1876.  p.  28.  pi.  iii.,  f.  11. 
tPritchard  k  OaUifl,  Proc.  R  Soc.  Vic,  xii..  1900,  p.  175. 
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Trophon  brazieri,  T.  Woods. 

T.  Woods,  Proc.  R.  Soc.  Tasmania,  1876,  p.  136. 

(Fig.  23.) 

An   authentic   specimen   furnished   by  Mr.    J. 
Brazier  afforded  the  accompanying  illustration. 

EUTHRIA  CLARKE!,  T.  Woods. 

T.  Woods,  Proc.  R.  Soc.  Tasmania,  1875,  p.  138. 

(Fig.  24.) 

The  present  figure  is  derived  from  an  example 
in  Miss  Lodder's  collection. 

ScHiSMOPE  PULCHRA,  Petterd. 

Petterd,  Joum.  of  Conch,  iv.,  1884,  p.  139. 

(Fig.  25.) 

Miss  Lodder  kindly  lent  me  the  original  of 
my  sketch. 
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IrAVADIA   AUSTRALI8,  n.  sp. 

(Plate  xlWii.,  fig.  12.) 

Shell  subcylindrical,  rimate,  decollate;  remaining  whorls  four 
and  a  half,  rapidly  increasing;  covered  by  a  dense  and  rather 
glossy  brown  epidermis.  Sculpture :  the  last  whorl  is  encircled  by 
eight  sharp,  spiral,  nearly  equidistant  keels,  about  four  times 
their  own  width  apart.  On  the  penultimate  whorl  there  are  five 
of  such.  These  are  perpendicularly  crossed  by  fine  raised  hair 
lines,  which  bead  the  keels  and  lattice  the  interstices.  Aperture 
white  within,  a  little  oblique,  ovate,  subchanelled  posteriorly, 
peristome  entire,  reflected,  fortified  without  by  a  thick,  out- 
standing varix.     Length,  5*3  mm  ;  breadth,  2*25  mm. 

Hcib. — Bowen,  Queensland.  Half  a  dozen  examples  from 
fresh  water  (J.  Brazier). 

Type  to  be  preserved  in  the  Australian  Museum. 

The  above  is  the  first  of  the  genus  Iravadia*  to  be  reconled 
from  Australia.  I  have  not  the  advantage  of  seeing  Indian 
shells,  but,  according  to  published  figures,  the  Australian  species 
seems  to  differ  by  more  cylindrical  form. 

Both  Stenothyra  and  Iravadia  may  be  added  to  the  list  of 
TorresiiBin  types;  in  other  words,  are  stock  which  Australia  derived 
from  Malaysia. 

Pbttkrdiana  thaanumi,  Pilsbry. 

Pilsbry,  The  Nautilus,  xiii.,  Ap.,  1900,  p.  144. 

(Plate  xlviii.,  fig.  11.) 

I  am  indebted  to  the  author  of  this  species  for  co- types  obtained 
near  Cairns,  Queensland.  With  these  I  have  compared  a  series 
from  the  Bellenden  Ker  Range  in  the  same  neighbourhood.  The 
type  is  3*3  mm.  in  length  and  has  four  whorls;  the  shells  from 


*  Blanford,  Journ.  As.  Soc.  Bengal,  Pt.  ii.,  1867,  p.  66,  Pi.  2,  ff.  13,  14. 
Nearly  allied  if  not  identieal  seems  HydrorUsoia,  Bavay,  Journ.  de  Conoh. 
xliii.,  1895,  p.  90. 
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the  Bellenden  Ker  are  larger,  the  example  figured  herewith  being 
4*75  mm.  long,  have  an  extra  half  whorl  and  the  aperture  is  more 
expanded.  In  other  respects  the  shells  are  alike,  so  that  I  con- 
clude that  the  specimens  from  the  Bellender  Ker  represent  the 
adult  state  of  the  species. 

Callomphala  globosa,  n.sp. 
(Fig.  26.) 

This  species  differs  from  C.  lucida  by  being  smaller,  higher  in 
proportion,  and  closely  engraved  with  numerous  fine,  spiral  strisB. 
Maj.  diam.,  2*4;  minor  diam.,  2*1;  height,  2mm. 

Hah, — Near  Darnley  Island,  Torres  Straits,  in  30  fathoms, 
three  specimens  collected  by  J.  Brazier. 


Fig.  26. 
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Sttlifbb  pbttbrdi,  Tate  and  May. 

Tate  &  May,  Trans.  R.  Soc.  S.  Aust.  xxiv.,  1900,  p.  96;  S, 
robusta,  Petterd,  Journ.  of  Conchology,  iv.,  1884,  p.  140;  non 
Pease,  1860. 

(Fig.  27.) 

Under  the  name  of  Stilifer  tumida,  Petterd, 
Mr.  Brazier  exhibited  to  this  Society,  August 
29th,  1894,  a  shell  from  the  neighbourhood  of 
Wollongong,  N.  S.  Wales.  This  name  has,  I 
believe,  not  been  published  by  Petterd.  The 
Wollongong  shell  which  I  have  lately  examined 
is  certainly  S.  robuttta,  Petterd.  As  the  species 
has  never  been  illustrated,  I  now  present  a 
drawing  of  a  Tasmanian  example  kindly  lent 
Fig.  27.  me  for  the  purpose  by  Miss  Lodder. 


Endodonta  CONCINNA,  n.sp. 

(Plate  xlviiL,  figs.  1-3.) 

Shell  minute,  thin,  subdiscoidal,  spire  scarcely  elevated, 
umbilicus  broad  and  deep.  Colour  pale  yellow,  faintly  and 
obscurely  mottled  with  brown.  Whorls  four,  rounded,  excavated 
at  the  suture  and  a  little  flattened  at  the  base.  The  first  half 
whorl  is  tilted  from  the  plane  of  adult  growth.  Umbilical  crater 
a  third  of  the  diameter  of  the  shell,  exposing  previous  whorls, 
umbilical  suture  deeply  enfolded.  Sculpture:  no  spirals  exist; 
the  first  half  whorl  is  bare  of  radial  sculpture,  which  commences 
abruptly  as  fine,  sharp,  raised  hair  lines,  about  twice  their 
diameter  apart,  sinuate  at  the  suture  as  usual  in  the  group; 
of  these  I  count  98  on  the  last  whorl;  their  interstices  have  a  few 
very  fine  lines,* parallel  to  the  main  sculpture.  Height,  '56; 
major  diameter,  1  *48;  minor,  1  -24  mm. 

//a6.— Bundaberg,  Queensland;  collected  by  Dr.  T.  H.  May. 

Type  to  be  preserved  in  the  Australian  Museum. 
47 
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ChLAMTS  FBNB8TRATA,  n.sp. 

(Plate  xlviii.,  figs.  17-19.) 

Shell  small,  very  solid,  convex,  almost  equilateral  and  equivalve, 
inferior  margin  well  rounded.  Both  auricles  well  developed, 
angular,  with  a  few  faint  radii.  Colour  rose  with  irregular  white 
splashes.  Sculpture  :  the  central  third  of  the  valve  is  occupied 
by  a  deep  and  broad  furrow  flanked  by  two  broad  and  high 
ridges.  On  either  side  of  these  are  two  comparatively  insignifi- 
cant ridges  with  their  complementary  furrows.  Each  main 
radius  and  sulcus  has  three  or  four  secondary  radii,  those  in  the 
hollows  smaller  and  wider  apart.  The  whole  surface  of  the  valve 
is  microscopically  ornamented  by  fine,  close,  raised  threads  which 
cross  the  radials  at  right  angles.  Fig.  19  shows  a  portion  of  the 
central  furrow  highly  magnified. 

The  interior  is  stained  deep  rose.  The  adductor  scar  is  deep. 
The  impress  of  the  main  radii  extend  as  furrows  to  the  umbo, 
while  the  secondary  radii  merely  denticulate  the  margin.  The 
left  valve  develops  a  few  pectinidial  teeth.  The  chondrophore 
lies  within  the  margin  of  the  hinge  plate.  On  either  side  of  it 
and  beneath  the  ligament  is  a  narrow,  vertically  striated  tract 
Beneath  this  again  is  a  slight  cardinal  rib.     Height,  20  mm.; 
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AsAPHis  CONTRARIA,  Deshajes. 

Psammobia  eonlraria^  Deshayes,  Catalogue  des  Mollusques  de 
rile  de  la  R^anion,  1863,  p.  11,  PL  i.,  £  20-21. 

(Plate  xlviiL,  figs.  4-8.) 

Nearly  forty  years  ago  Deshayes  received  a  single  right  valve 
of  this  remarkable  shell  from  Boarbon.  For  its  reception  Dr. 
von  Martens  afterwards  instituted  the  section  Heieroglypta,* 
Mr.  J.  Brazier  has  handed  to  me  a  specimen  with  both  valves  in 
natural  apposition,  and  slightly  larger  than  the  type,  which  he 
collected  in  shell  sand  at  the  mouth  of  the  Nambuccra  River, 
N.S.W.  The  extreme  rarity  of  the  shell,  its  unexpected  occur- 
rence in  Australia,  and  the  brevity  of  published  information  are 
sufficient  reasons  for  again  figuring  and  describing  it  Its  in- 
clusion in  Asaphis  is  due  to  DalLf 

Shell  small  and  thin,  oblong,  rather  compressed,  equivalve,  a 
little  inequilateral,  slightly  gaping  behind.  Colour  pale  yellow. 
Umbones  sharp,  almost  touching,  transversely  directed.  Liga- 
ment short,'  elevated  above  the  shell.  Lunule  minute,  sharply 
excavated,  lanceolate.  The  regular  growth  lines,  which  can  be 
traced  everywhere,  are  masked  by  an  elaborate  superficial  orna- 
ment like  the  pattern  of  Cyiherea  pwlituUa,  The  tip  of  the  beak 
has  a  few  regular,  concentric  ridges,  past  which  the  sculpture  is 
differentiated  into  four  areas  :  a  small  anterior,  a  large  medio- 
anterior,  a  still  larger  medio-posterior  and  a  small  posterior.  The 
anterior  panel,  limited  by  an  imaginary  line  drawn  from  the  beak 
to  the  middle  of  the  anterior  margin,  has  a  few,  widely  separated, 
well  developed,  longitudinal  ridges.  To  form  the  next  panel  each 
ridge  turns  at  right  angles,  narrows  to  a  fine  thread  and  runs  a 
direct  course  to  the  ventral  margin;  in  this  medio-anterior  panel 
there  are  about  twenty  of  such  narrow,  close,  oblique,  raised 
threads,  which  become  smaller  and  closer  as  they  approach  the 


•Martens,  MoU.  Maur.  1880,  p.  asi. 
tDall,  Trans.  Wagner  iDvt.  ui.,  pi.  y.  1900,  p.  981. 
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umbo.  The  medio-posterior  panel  extends  from  a  line  vertically 
below  the  beak  to  a  line  from  the  beak  to  the  centre  of  the 
posterior  margin,  and  is  occupied  by  a  dozen  rather  strong,  widely 
spaced,  straight,  radiating  ridges.  The  posterior  panel  contains 
low,  broad  and  strong  folds,  meeting  the  radiating  ridges  at  an 
acute  angle. 

The  radial  sculpture  slightly  crenulates  the  ventral  margin  and 
furrows  the  interior.  Pallial  sinus  rounded,  deep,  extending  to 
the  centre  of  the  valve.  Lateral  hinge  teeth  absent  Cardinals  : 
in  the  right,  one,  in  the  left,  two:  the  right  and  posterior  left 
notched  and  furrowed;  the  anterior  left  large  and  fitting  into  a 
deep  socket  in  the  opposite  valve.  Length,  16  ;  height,  11  ; 
breadth  of  conjoined  valves,  7*5  mm. 


EXPLANATION  OF  PLATE  XLVUI. 

Figs,  1-8. — Endodonta  concinna^  Hedley;  in  various  aspects. 

Figs.  4-8. — Asaphii  contraria^  Deshayes;  in  different  aspects,  with  details  of 

hinge  and  muscle  scars. 
Fig.  9. — Blauneria  Uonardi,  Crosse. 
Fig.  10. — Stenothyra  australis^  Hedley. 
Fig.  11. — Petterdiana  thaanumi^  Pilsbry. 
Fig.  12. — Iravadia  australis,  Hedley. 
Figs.  13-14. — Mathilda  rota^  Hedley;  in  different  aspects. 
Fi^.  LA.  — /../r.-:    ,    ;.■  -^1     ■■■■  ,  T!m['^;_v. 
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NOTE  OX  AN  BCHIDNA  WITH  EIGHT  CERVICAL 
VERTEBRje. 

Bt  R.  Bboos,  M.D^  B..SC. 


In  a  paper  eoHnmnucsfied  to  tiuA  SccietT  oo  tbe  amwlai  4I  tht 
ihooldcr  ginfte  in  Uk  ykfMMXfmtf^  iH.  W.  J.  .S  XeKaf*  Imm 
shown  hov  vcrr  Trnmcnft  Edkidma  »  in  n«v>i  u>  tlie  umm^0X  4if 
iu  domL  ]ami»r«  werft^.  «ad  cuvift^  T<n«««XL  In  a  ^^ims  4^ 
sizieen  fipBcuMm  tix!f»  T«T>t  ioaati  za  f«ver  iLan  <«rT«n  dsfcrmt 
arrancmKAU  ol  later  r.»T->«bn^ :  v*d>  in  a  MrrfiKXiwefUk  ^  iffMf 
there  va4  a  rfo  mrjn  'Xt  *M  Ti&\  tadt  \iAei  Mb  t£«»:  >lt.  %arf  jtc 
the  fxmsla  of  assaer  wit  »cr*««i  vii^  i£xfe.i  ^jf  ^^j  gji  ^b^  ^Jthtr 
^TUxn  ffecanecitu  TlMr  ^iw^kii^  rarr  frcAL  14  v#  IT .  t^  }xBfcAnr% 
frofli  2  10  i :  ifii»  «erui  £f->m  v  v^  4 :  aetd  tJBttr  ta^vakii  fpMft  Vl  t* 
II      .\II  the  tyBci— '.at  aenM.  Xivw<rt«r,  in  hopr^tg  T  *xrrjeMt, 

TCrVCTK. 

f>a  noAiIy  r^Mmz  ^/r^w  iviOBe  'j|  ait  Eftsaiaia  vcrtssaKSii  Vr  «rtft- 
^  I   y-*urf  iaili  KCT  *ii«cai*r.  f^cl^ia 

V        V.r-«u    j»  :.i^."  j>rt  "••rut  4  JJi-if  u!  VCTM: 

a  9erT-j'j»^  'xwi'jra 

Tilt  T-wn^i-jra  tu'Atij  f^rti^m  •.•1*9*  v^  lavrauin.  ir*::  c*-^**- — cJw- 
:u  ±run.   u:*^  wr-r-jtau*  ^  '^lit  /r^sa^vir   i^ttgrui  '-^  '^'^  «V'1a  «>uc  xl 


734  AN    BCHIDNA   WITH   BIGHT  CBRVICAL   VBRTBBRS. 

zygapophyses.  The  dorsal  vertebrse  in  Echidna  usually  have  the 
arches  perforated  for  the  passage  of  the  spinal  nerves,  but  this 
character  is  generally  absent  in  the  first  dorsal,  and  in  one  speci- 
men in  my  possession  is  absent  in  the  first  five  dorsals.  In  this 
abnormal  eighth  vertebra  there  is  no  indication  of  a  perforation 
in  the  arch  or  even  of  a  distinct  notch  for  the  ner\'e. 

In  Echidnc^  as  in  Ornithorhynchtis^  the  ribs  have  almost 
completely  lost  the  double-headed  character  so  well  seen  in  their 
Theriodont  ancestors  and  retained  in  the  large  majority  of 
mammals.  In  the  first  rib  there  is  usually  an  indication  of  the 
double-headed  condition.  In  this  abnormal  eighth  vertebra  there 
is  no  difficulty  in  recognising  the  double  articulation  of  the  rib 
with  the  centrum  and  with  the  transverse  process.  Usually  the 
first  rib  articulates  not  only  with  the  first  dorsal,  but  also  with 
the  seventh  cervical  vertebra;  the  short  ribs  of  this  specimen 
articulate  with  the  eighth  vertebra  alone. 

The  rib  of  the  right  side  tapers  to  a  point,  but  the  left  rib  is 
slightly  dilated  at  the  end  and  forms  an  articulation  with  the 
side  of  the  first  fully  developed  rib. 

The  rib  of  the  ninth  vertebra,  which  is  the  first  to  meet  the 
sternum,  does  not  articulate  with  the  anterior  broad  part  of  the 
manubrium  stemi  as  normally,  but  with  its  hinder  part,  almost 
as  the  second  rib  does  usually. 
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ON  THE  OSSIFICATIOX  OF  THE  VERTEBRA  IS  THE 
WOMBAT  AXD  OTHER  MARSUPIALS. 

Bt  R  Bsooa,  M.D.,  RSc. 

(PUte  XLU.) 

During  %he  course  of  deielopaient  there  mmj  be  reeofpnned 
manj  aneefttrmi  chmncten  vhich  are  either  quite  lost  or  j^rauij 
obacvred  in  the  adult  fom».  In  the  adnlt  mi  the  hunan  fipeciea 
ooIt  the  dorsal  vertebre  have  distinct  rihs^  jet  doring  the  earij 
stages  of  developtnent  there  are  clear  indicatirjm  mi  elemenu 
hooiolcgoa:!  with  ribs  in  the  fim  three  sacral  Tertehre  and  in  at 
Wast  the  seTenth  cerricaL  As  in  the  aoees«traI  reptilian  cooditMA 
well  devefajped  plearapophj^ial  elemenu  were  attached  to  practt- 
callj  all  the  Tertefarae:.  it  »  bat  nataral  that  farther  indieaciMia 
shoald  be  met  with  in  the  de^eiopcnent  of  the  vertebrae  of  the 
lower  mitninalu 

On  faoiring  into  the  okode  of  oaoficatmi  4d  the  i^ertebrs  in 
the  BBarrapials.  I  have  coo^  aemae  one  or  two  cnteT»9itinj|  pointA 
in  which  the  coodiiiMi  diflen  from  thaat  ordinarilj  Uaad  in.  the 
hifher  manimaht. 

Cfrriod  Fgrfe^^R. — The  aslart  T«n>H>ra  ca  the  manapiala.  as  vk 
well  known*  dxlSsr^  from  that  in  the  hi^zher  mammai^  in  ti:^  H>ywer 
piece  being  in  lomie  iorsM  verr  imall  aod  in  aaaj  oehen  qnxte 
abaent.  In  tb?  ouxiocrenKM  ^ixe  inUxvjr  fAnaeMitLt  m  veil  developed 
as  in  the  higher  formic  ami  in  zi^  more  priaicive  oiarvipiaLs 
soieh  as  ^m  Iamtotm.  a  w<»l1  <^»veLofed  ''jmwooei  eieneat  vaxiea 
the  cw.>  areheai  beiow.  Tlnoogh  mm  m  tl^  crjiiiiitii-ja  'm  the 
MSjfjritj  «j€  the  Foijproo>^>CL^  th«(  infienniedxate  puei»  im  very 
«aall  in  cevcaia  speeien  *'A  FnwrnJAM,  aoii  even,  in  JiyUanoMw  k 
qoite  narrow.  In  the-  4aialler  Dipnyds^oafis  f'f.^  F^btmr^^ 
k>r99uutp0\  a  tHMH.  iafiennefiuuft  pieee  ia  pwae«C  whseh  aiafiiii: 
exactly  nweahka  diAC   in.  <i»udi    iBi^rwi   4<   t^rmmtii^m.      In 
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Trieho9urus  the  two  arches  meet  inferiorly  without  a  third 
element,  but  occasionally  a  mdimentary  inferior  element  is 
present  In  the  smaller  wallabies  the  arches  meet  as  in 
T^richosurus,  In  the  larger  wallabies  and  kangaroos,  in  the 
wombat,  in  Phascolaretug^  and  in  the  large  extinct  Diprotodonts, 
there  is  a  more  or  less  wide  gap  between  the  lower  ends  of  the 
arches  bridged  by  fibrous  tissue.  It  would  seem  as  if  in  the 
smaller  and  ancestral  Diprotodonts  the  intermediate  piece  had 
become  gradually  reduced  in  size  until  it  became  lost,  and  that 
as  the  Diprotodonts  increased  in  size  the  arches  became  again 
separated,  the  place  of  the  lost  intermediate  piece  being  ti^en  by 
fibrous  tissue. 

The  axis  vertebra  is  very  similar  in  structure  to  that  in  the 
higher  forms.  There  is,  however,  one  interesting  point  of 
difference  in  the  development,  in  that  whereas  in  man,  and  pro- 
bably most  of  the  higher  mammals,  the  odontoid  process  is  ossified 
from  a  pair  of  centres,  in  the  marsupials  there  is  but  a  single 
median  centre  as  in  the  centra  of  the  more  normal  vertebrae. 

The  cervical  vertebrae  from  the  3rd  to  the  7th  are  ossified  from 
three  centres — one  for  the  body  and  one  for  each  arch.  I  have 
been  unable  to  find  any  ossification  which  could  be  regarded  as  a 
costal  element. 

Dorso-lumbar  Vertebras, — The  dorsal  vertebrae  are  developed 
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process  developed  from  the  arch  to  which  is  articnUited  an  in- 
dependent additional  element — an  antogenoos  transverse  process. 
According  to  Flower*  the  transverse  processes  of  the  anterior 
lombar  vertebne  of  the  pig  are  originally  autogenous  elements 
though  coalescing  very  early  with  the  rest  of  the  vertebrae,  and 
in  certain  cetaceans  the  transverse  processes  of  the  lumbar 
vertebre  are  autogenous  elements.  In  many  reptiles,  and  especi- 
ally in  those  reptiles  from  which  the  mammals  appear  to  have 
sprung — the  Theriodonts — all  the  trunk  vertebrae  have  costal 
elements,  and  in  the  lower  trunk  or  lumbar  region  these  elements 
are  articulated  to  the  vertebrae  exactly  as  are  the  autogenous 
processes  in  the  wombat.  Fig.  4  represents  the  upper  side  of  a 
lower  trunk  vertebra  of  Cynognathtis,  and  if  this  be  compared 
widi  the  fourth  lambar  of  the  wombat  (fig.  3)  it  will  be  seen 
that  the  two  agree  closely  except  in  the  different  degree  of 
development  of  the  parts,  and  that  there  is  no  re^isonable  doubt 
but  that  the  rib-like  appendages  of  the  vertebra  of  CynogncUku9 
are  homologous  with  the  autogenous  transverse  processes  of  the 
vertebra  of  the  wombat. 

Sttcro-caudal  Verlebrce, — In  the  human  subject  the  term 
''sacrum*'  is  i4>plied  to  the  anchylosed  five  vertebra*  which' 
support  the  pelvic  bones.  Here  there  in  no  difficulty  in  defining 
the  limits  of  the  sacral  stories  of  vertebne,  and  in  many  other 
mammals  the  difficulty  is  no  greater.  There  are  many  forms, 
however,  in  which  not  only  are  a  different  number  of  vertebrae 
anchylosed  in  different  individuals,  but  where  even  in  the  one 
individual  the  number  increases  as  age  advances.  According  to 
Flower,  "  a  more  certain  criterion  is  derived  from  the  fact  that 
some  of  the  anterior  vertebrae  of  the  sacral  region  have  distinct 
additional  (pleurapophysial)  centres  of  ossification,  between  the 
Ixxly  and  the  ilium.  To  these,  perhaps,  the  term  ttacral  ought 
properly  to  be  restricted,  the  remaining  anchylosed  vertebne  l>eing 
called  pseiido-^acral,  as  suggested  by  Qegenbaur."  If  this 
criterion,  however,  be  applied  to  the  sacrum  of  the  marsupials  it 

*  W.  H.  Flower,  '*  Oitaologj  of  the  MammAlia.*' 
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will  be  found  at  once  to  break  down,  since  in  most  marsapiAls  the 
upper  caudal  vertebrae  have  well  developed  autogenous  transverse 
processes  which  are  undoubtedly  serially  homologous  with  the 
pleurapophysial  centres  of  those  vertebrse  which  support  the 
pelvic  bones. 

If  the  fifth  vertebra  of  the  sacro-caudal  series  of  a  half-grown 
wombat  be  examined  (fig.  9)  it  will  be  seen  to  be  made  up  of  a 
well  developed  flattened  centrum  and  a  feebly  developed  arch, 
with  on  each  side  a  rather  large,  flattened  autogenous  transverse 
process.  The  transverse  processes  articulate  mainly  with  the 
centrum,  but  also  with  the  arches.  A  similar  description  would 
apply  to  the  6th,  7th,  and  8th  vertebrse,  but  on  reaching  the  9th 
the  transverse  process  is  found  to  articulate  only  with  the 
centrum.  On  passing  forwards  the  4th  vertebra  is  found  to  be 
very  similar  to  the  5th,  while  the  3rd  differs  only  in  the  slightly 
increased  development  of  the  arch  and  of  the  transverse  pro- 
cesses. The  second  vertebra,  which  is  usually  regarded  as  a 
true  sacral  vertebra,  has  the  transverse  processes  strongly 
developed  for  articulation  with  the  ilia.  In  the  first  vertebia 
of  the  sacro-caudal  series  the  elements  are  exactly  the  same 
«k8  in  the  fifth  vertebra  and  only  differ  in  being  larger,  and 
in  having  the  arch  proportionately  more  largely  developed,  and 
in  having  the  lateral  elements  specialised  for  the  support  of  the 
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In  Trichoiurtu  the  first  two  yertebne  have  large  aatogenoos 
lateral  elements,  and  a  considerable  number  of  the  sucoeeding 
vertebne  have  small  antogenoas  transverse  processes. 

As  the  lateral  plearapophjsial  elements  of  the  first  sacral 
vertebra  are  thus  seen  to  be  homologous  with  the  aatogenoos 
lateral  elements  of  the  succeeding  vertebrae,  it  becomes  quite 
impossible  to  draw  a  distinction  between  sacral  and  caudal  verte- 
brae by  the  criterion  above  referred  to. 

In  the  manati  and  the  beaver  among  Eutherians  the  trans- 
verse processes  of  the  caudal  vertebne  are  developed  auto- 
genouslj ;  but  Flower  doubts  if  *'  this  circumstance  alone  is  suffi- 
cient to  entitle  them  to  be  considered  as  costal  elements."  From 
the  marsupial  condition  it  is  manifest  that  the  caudal  transverse 
elements  are  homologous  with  the  lateral  elements  of  the  first 
sacral  vertebra,  and  as  it  is  pretty  well  established  by  comparative 
anatomy  that  the  lateral  elements  of  the  sacrum  are  modified 
ribs,  we  are  forced  to  the  conclusion  that  the  autogenous  trans- 
verse processes  of  the  upper  caudal  vertebne  in  the  marsupials 
are  really  costal  elements. 


EXPLANATION  OF  PLATE  XLTX, 

Fig.  1. — Frooi  view  of  Srd  lambar  vertebra  of  half -grown  wombat. 
Pig.  2. — Proot  view  of  4th  lumbar  vertebra  of  half -grown  wombat. 
Fig.  8.  —Upper  view  of  4th  lumbar  vertebra  of  half -grown  wombat. 
Pig.  4.— Upper  view  of  a  lower  trunk  or  lumbar  vertebra  of  Cfmofmatku* 

(reduced ;  modified  from  Seelej). 
Pig.  5. — Pront  view  of  Ist  sacro-caudal  vertebra  of  half -grown  wombaL 
Pig.  6. — Pront  view  of  1st  aacro-caodal  vertebra  of  Deuten»muru$  (reduced ; 

modified  from  Seelev). 
Fig.  7.— Under  view  of  Ist  lacro-caudal  vertebra  of  half-grown  wombat. 
Fig.  8.— Under  view  of  5th  and  6th  sacro-caudal  vertebre  of  half-grown 

wombal. 
Fig.  9.— Under  view  of  2Dd,  Srd,  and  4th  laero-caiidal  verlebra  of  half- 


Pig.  10.— Under  view  of  firit  four  ■aero-candal  vertebrw  of  joung  DUeiphpt 

(X    4). 
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CONTRIBUTION  TO  THE  BACTERIAL  FLORA  OF  THE 
SYDNEY  WATER  SUPPLY,  II. 

Bt  R.  Grkig  Smith,  M.Sc.,  Maolbay  Bacteriologist  to  the 

Society. 

Many  pathogenic  bacteria  have  been  separated  from  water  or 
from  mud  Ijring  beneath  well  and  river  waters  by  inoculating  the 
water,  either  before  or  after  concentration,  or  the  mud,  directly 
into  the  tissues  of  animals  in  which  the  non-pathogenic  organisms 
disappear  whilst  the  pathogenic  bacteria  multiply  and  produce 
their  characteristic  lesions.  Several  pathogenic  bacteria  have 
been  discovered  in  this  way,  as  for  example,  Bac  cunictUieida 
and  Bete,  hydrophilua  fuscus.  This  method,  however,  is  only 
applicable  in  the  separation  of  organisms  pathogenic  to  animals, 
and  is  of  no  use  for  organisms  such  as  Bad,  typhi  and  Vibrio 
cholercB^  which  are  parasitic  in  man  only.  The  former  organism 
is  perhaps  the  most  to  be  feared  in  the  water  of  this  country. 
The  latter  is  fortunately  still  a  stranger.  Before  going  further,  it 
may  be  said  that  the  separation  of  Bact.  typhi  is  extremely  diffi- 
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typhi  itaell  On  this  account  the  most  that  can  be  done  is  to 
eliminate  as  far  as  possible  the  harmless  bacteria  and  investigate 
the  others.  Manj  processes  have  been  recommended  for  this. 
purpose,  and  ol  these  some  have  been  shown  to  be  worthless, 
whilst  others  are  apparently  of  some  value.  The  methods  depend 
upon  the  inability  of  the  water  bacteria  to  grow  upon  special 
media  or  ordinary  media  with  the  addition  of  (I)  phenol,  (2) 
acids,    3)  alkalies,  or  ( 4)  salts. 

The  additiun  ol  phenol  or  carbolic  acid  to  ordinary  media  or  to 
special  media  has  been  most  frequently  advised,  and  in  enum- 
erating  the  various  methods  a  beginning  may  be  made  with  it. 
Dunbar  has  shown  that  the  growth  of  the  typhoid  bacterium  is 
interfered  with  by  the  pre^seace  of  0-116^;!  of  phenol  in  water  or 
nutrient  media,  while  0*144  checks  the  growth  entirely.  In 
publishing  these  facts  he  showed  the  uselessness  of  .some  methods 
in  which  percentages  of  phenol  greater  than  0-116  were  employed 
for  the  separation  of  Bnci  t^phi.  A  method  devised  by  Vincent 
is  not  open  to  Dunbar^s  objection. 

riacffiii'tf  m^tkod, — Five  drops  of  a  5'/  solution  of  phenol  are 
added  to  tubes  containing  10  ac  of  nutrient  bouillon,  and  into 
these  small  increasing  quantities  of  the  water  under  examination 
are  introduced.  The  tubes  are  incubated  at  42*^  C,  and  any 
that  show  a  growrth  are  used  for  the  preparation  of  plates  of  solid 
mediae  The  colonies  that  grow  in  the  plates  are  examined  and 
thff  bacteria  determined  by  the  appearances  and  reactions  of  sub- 
cultures. Bandi*  also  advises  the  employment  of  phenol,  but  at 
a  comparatively  high  temperature. 

Btmdi4  mefkiHL — 200  cc.  «>f  b«)aiIIon  are  added  to  2  litres  of 
water  aivi  the  mixture  is  mcuhate<i  for  3  hours  at  45^  C  Twelve 
drops  of  the  mixture  are  then  aiiiiefi  Ui  10  a:,  of  p^pcone-free 
bouillon,  together  with  5  drr)pH  «>f  5  phenol.  Fmm  the  en  I  tare 
twelve  successive  transfers  are  made  inD>  the  carbollsed  medium, 
the  cultures  being  maintained  at  4o'  C.     The  twelfth  snhmitiir^ 

*  Bamii.  COTimihisff  fur  Bmkt.  1  JUiL  scv  ,  jiW,  Bmt. 
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18  inoculated  into  peptone-free  bouillon  without  phenol,  and  after 
growing  at  45^  is  used  to  inoculate  ordinary  gelatine  in  which 
the  typhi  colonies  grow  slowly.  A  method  very  similar,  but  at  a 
lower  temperature,  is  employed  by  Jordan*  for  the  separation  of 
Bacl.  coll  and  the  elimination  of  other  glucose  fermenting  bacteria, 
e.g.f  Bctct,  cloacas. 

Jordan* 8  method. — A  quantity  of  the  suspected  water  is  incu- 
bated with  acid  meat  extract  and  with  phenol  in  the  proportion 
of  1  to  1000  of  fluid.  The  incubation  is  continued  for  12  to  18 
hours  at  38"*  to  40*"  C,  when  the  culture  is  used  to  infect  plates  of 
litmus-lactose-agar.  The  colonies  that  redden  the  medium  are 
picked  out  and  the  bacteria  proved  by  their  faculty  for  coagu- 
lating milk,  producing  indol  in  bouillon,  fermenting  glucose  and 
not  peptonising  gelatine.  The  employment  of  litmus-lactose- 
agar  considerably  lightens  the  work  of  separation.  The  use  of 
phenol  by  itself  has  not  found  so  much  favour  among  bacteriolo- 
gists as  a  mixture  of  phenol  and  hydrochloric  acid  which  was  in- 
troduced by  Parietti. 

ParUttVn  method. — A  solution  is  prepared  containing  5  grm. 
phenol,  4  grm.  hydrochloric  acid,  and  100  grm.  distilled  water. 
Tubes  containing  10  c.c.  nutrient  bouillon  are  treated  with  3,  6, 
and  9  drops  of  the  prepared  solution  and  are  then  incubated  for 
24  hours  at  37"  C.  to  make  sure  that  no  organisms  have  gained 
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he  has  modified  the  method  to  ensure  the  growth  of  Btict.  typhi. 
Instead  of  taking  for  further  examination  the  turbid  bouillon 
containing  the  greatest  number  of  drops  of  phenol  solution,  he 
takes  the  tube  next  lower  in  order;  on  the  other  hand,  to  obtain 
£<Mct.  coll  commune  he  uses  the  tube  containing  most  disinfectant. 
The  details  of  the  method  are  here  given  briefly. 

Hankin^s  modiJiccUion, — To  five  tubes  each  containing  10  c.c. 
of  ordinary  nutrient  bouillon  are  added  0,  1 ,  2,  3  and  4  drops  of 
Parietti's  solution  and  a  few  drops  of  the  suspicious  water.  A 
water  which  contains  comparatively  few  bacteria  is  filtered 
through  a  procelain  candle  and  the  microbes  upon  the  porcelain 
surface  brushed  into  a  few  c.c.  of  sterile  water,  which  is  used  for 
infecting  the  bouillon.  The  tubes  are  incubated  for  24  hours  at 
37^;  at  the  end  of  this  time  an  observation  is  made  and  one  of 
the  series  is  taken  for  further  cultivation.  The  turbid  tul)e  con- 
taining the  greatest  number  of  drops  of  disinfectant  is  discarded, 
excepting  when  Bciet.  coli  commune  is  sought  for.  Generally  the 
turbid  tube  next  in  order  is  taken  unless  it  has  a  thick  scum 
upon  the  surface,  or  it  has  a  growth  visible  only  in  the  deeper 
layers  of  the  liquid,  or  when  bubbles  of  gas  are  apparent  in  the 
medium.  In  the  latter  cases  the  choice  should  fall  upon  a  tube 
which  is  uniformly  turbid.  The  tube  that  is  taken  is  used  to 
start  a  fresh  series  of  bouillon  cultures,  the  lowest  member  of 
which  has  the  same  number  of  drops  of  Parietti's  solution  as  the 
tube  taken.  The  process  of  selection  is  repeated  upon  these 
tuties  after  a  24  hours*  incubation.  A  third  series  may  be  pre- 
pared, but  usually  one  of  the  second  series  is  used  for  making  a 
smear  culture  on  a  fairly  dry  agar  slope.  Any  suspicious  colonies 
that  grow  on  the  sloped  surface  are  inoculated  into  litmus-agar 
tubes  and  further  examined. 

Hilbcrt*  criticised  Hankin's  method  unfavourably,  so  far  as  it 
relates  to  the  separation  of  Bad,  typhi.  He  found  that  drops  of 
a  t%jphi  suspension  prepared  by  diluting  a  24  hours'  bouillon 


'  Hubert,  Centralblatt  fAr  Bakt  1  Abt.  uvii.,  526. 
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culture  100,000,000  times,  prodaced  cultures  of  the  organism  in 
tubes  containing  3  drops  of  Parietti's  solution.  In  the  presence 
of  Bcict.  coli  commune,  however,  Bact.  tt/phi  could  not  be 
found  even  in  suspensions  diluted  only  100  times.  It  is  apparent, 
that  in  diluted  Parietti's  fluid,  coli  prevents  the  growth  of  typhi. 
Wittlin*  in  testing  the  effect  of  3  to  7  drops  of  Parietti's  solu- 
tion in  10  c.c.  of  fluid  found  that  the  ordinary  water  bacteria, 
whose  presence  in  water  is  unimportant,  either  do  not  develop  or 
grow  very  feebly.  The  latter  fact  was  made  evident  by  the 
motile  bacteria  becoming  non-motile.  On  the  other  hand,  the 
pathogenic  bacteria,  as  well  as  those  which  normally  inhabit  the 
animal  intestine,  are  quite  unaffected  by  the  acid  phenol  solution. 
The  coli  group  are  indifferent  to  7  drops  of  solution  per  10  c.c. 
Similarly  the  bacteria  of  the  excrement,  e,g,,  Staphylococcus 
aureus.  Streptococcus  erysipelatis,  Bact,  pyocyaneum  and  Bact. 
ochraceum  are  unrestricted  in  their  development.  After  standing 
in  the  acid  medium,  motile  bacteria  gradually  lose  their  motility, 
the  8aproph3rtes  becoming  motionless  much  sooner  than  the 
pathogenic  organisms  with  the  exception  of  Bact,  pyocyaneum, 
Wittlin  grew  many  bacteria  in  pure  culture  in  carbolised  bouillon 
and  noted  the  growth  on  the  first  or  second  day.  Development 
always  occurred  with  those  bacteria  which  are  not  influenced  by 
the  reagent,  however  small  the  number  of  cells  originally  taken. 
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Potassium  iodide  appears  to  be  most  serviceable  in  aiding  tbe 
growth  of  BcicL  typhi,  or  what  is  practically  the  same  thing, 
checking  concomitant  bacteria  to  such  an  extent  as  to  render  the 
isolation  of  colonies  of  typhi  an  easier  matter  than  would  obtain 
in  media  devoid  of  this  salt.  It  is  used  in  conjunction  with  a 
potato  medium  which  was  introduced  into  bacteriology  by  Holz. 
The  preparation  of  the  potato  medium,  however,  as  recommended 
by  Eisner,  to  whom  we  are  indebted  for  the  employment  of 
potassium  iodide,  differs  slightly  from  that  recommended  by  Holz. 

Eisner's  method.* — Potatoes  are  washed,  pared,  and  finally 
grated ;  a  litre  of  water  is  added  for  every  500  grams  of  the 
pared  potatoes  and  the  suspension  is  pressed  through  a  cloth. 
The  strained  fluid  is  allowed  to  stand  overnight  and  then  it  is 
filtered.  The  filtrate  is  boiled  and  again  filtered.  Ordinary 
gelatine  is  dissolved  in  the  extract,  when  it  will  be  found  that 
every  10  c.c.  of  the  potato-gelatine  requires  from  'J -5  to  '5  c.c.  of 
tenth  normal  alkali  to  neutralise  (using  phenolphthalein  as  the 
indicator);  10  c.c.  portions  of  the  gelatine  are  put  into  tubes 
and  sterilised.  When  required,  1  c.c.  of  sterile,  10%  potassium 
iodide  is  added  to  the  molten  gelatine  and  plates  are  made  after 
infection.  On  the  plates.  Bad.  coli  commune  grows  to  the 
exclusion  of  other  bacteria,  as  large  colonies  in  24  hours,  while 
fiact.  typhi  produces  small,  clear  colonies  like  drops  of  water  in  48 
hours.  The  latter  are  finely  granular,  while  the  former  are 
brownish  and  coarsely  granular. 

Eisner  used  potassium  iodide  as  a  result  of  experiments  con- 
ducted with  various  chemicals,  salts,  resins,  alkaloids  and  amido- 
bodies.  Of  those  which  he  tried— in  numl^er  they  came  to  many 
hundreds  —  potassium  iodide  together  with  an  acid  medium  was 
found  to  be  the  best  for  differentiating  between  the  typhoid  and 
colon  varieties  of  bacteria  and  for  excluding  others.  This  method 
is  used  chiefly  for  detecting  typhi  in  faeces,  but  Remlinper  and 
Schneider t  have  used  it  in  testing  waters  and  soils.     Kiibler  and 


*  Eisner,  Centralblatt  fur  Bakt.  1  Abt.  xvii.,  591,  Ref. 
t  Remlinger  und  Schneider,  Centralblatt  fttr  Bakt.  1  Abt.  xix..  244,  Ref. 
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Neufeld*  were  able  by  this  method  to  separate  Baet,  typhi  from  a 
polluted  water.  Bad.  coli  was  not  present,  from  which  they 
concluded  that  the  pollution  had  been  caused  by  the  access  of 
the  urine  of  typhoid  patients. 

Other  writers  have  experimented  with  the  selective  action  of 
salts,  acids,  and  alkalies  in  separating  typhi  and  coli  from  water. 
Uffelmannf  found  that  the  former  could  withstand  considerable 
quantities  of  citric  acid,  acetic  acid  or  alum.  He  advLsed  the 
addition  of  10%  citric  acid  and  0*25%  methylviolet  to  ordinary 
nutrient  gelatine.  Dunbar,  however,  objected  to  his  method, 
as  it  did  not  distinguish  between  coli  and  typhi.  Riedal|  pro- 
posed the  use  of  iodine  trichloride.  Kohlerg  showed  the  action 
of  various  organic  and  inorganic  acids,  alum,  phenol,  the  alkaline 
hydrates  and  stains  upon  the  growth  of  typhi,  Fermi  ||  has 
recorded  the  resistance  of  various  bacteria  to  increasing  doses  of 
certain  chemicals.  The  bacteria  are  chiefly  pathogenic,  and 
although  the  table  can  be  used  for  separating  the  bacteria  of 
certain  groups,  yet  there  is  no  indication  of  the  usefulness  in 
isolating  noxious  from  innocuous  water  bacteria  that  might  have 
been  expected  from  a  paper  which  entailed  a  vast  amount  of 
work.  There  are  some  points,  however,  that  may  be  noted,  The 
micrococci  (including  the  pyogenic  varieties)  may  be  separated 
from  other  bacteria  by  growth  upon  agar  containing  up  to  10 
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added.  Billings  and  Peckham*  found  that  Bact.  typhi  and  coli 
commune  were  more  resistant  to  the  antiseptic  action  of  light 
than  water  bacteria. 

Marpmannf  has  described  a  method  which  he  employs  for 
separating  three  noxious  classes  of  bacteria  from  water.  To  the 
water  is  added  an  equal  quantity  of  neutral  bouillon,  and  the 
mixture  is  incubated  at  30**  C.  for  24  hours  in  order  to  increase 
the  numbers  of  the  bacteria.  At  the  end  of  this  incubation 
period,  a  portion  of  the  mixed  culture  is  inoculated  into  nutrient 
gelatine  containing  0*2%  citric  acid  and  maintained  at  20'-22'  C. 
The  colonies  that  grow  are  examined  for  Bcu:L  typhi.  Another 
portion  is  inoculated  into  gelatine  containing  2%  sodium  carbo- 
nate and  kept  at  10''-18''C.  The  colonies  Ate  examined  for 
cholera  \4brions  as  well  as  the  cloaca  bacteria,  which  include  the 
putrefactive  microbes  commonly  found  in  the  animal  intestine, 
the  representative  organism  being  BacL  coli  commune.  Another 
portion  is  inoculated  into  nutrient  agar  containing  2%  sodium 
carbonate,  kept  at  30^-37^  and  examined  for  cadaver  bacteria. 
The  last  two  groups  are  really  subdivisions  of  one  which  includes 
all  intestinal  (sewage,  excrement,  etc.)  bacteria.  They  induce  a 
foul  or  putrefactive  fermentation  of  albuminoids  and  carlK>- 
hydrates. 

Theobald  Smith |  separates  Bact.  coli  commune  by  adding 
quantities  of  the  water  varying  from  0*1  to  1  c.c.  to  10  fermen- 
tation tubes  containing  1%  glucose  bouillon.  In  the  presence  of 
coli  40  to  60%  of  the  volume  of  the  tube  contains  gas  in  from  3 
to  4  days.  The  reaction  of  the  medium  becomes  strongly  acid 
(5  c.c.  tenth  normal  alkali  are  required  to  neutralise  10  cc). 
Plates  are  prepared  from  the  most  probable  tubes  before  the  end 
of  a  week.  It  is  to  be  noted  that  a  production  of  gas  and  acid, 
very  similar  to  Bact.  coli  commune ^  is  produced  by  varieties  of 
Proteus^  Bact.  cloaca  and  the  Bart,  lartin  aerogenen  group  of 
bacteria. 


•  Billings  &nd  Peckluun,  Centnablatt  fttr  Bakt.  1  Abi.  six.,  244.  Bef. 
tMarpnuum,  CentndbUtt  f iir  Bakt.  1  Abt.  xvii.,  362. 
:  Theobald  Smith,  CentralUaU  fttr  Bakt.  1  Abi.  xviii.,  494.  Ref. 
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of  alum  and  sodium  carbomite  to  the  water.  The  suspension  is 
centrifuged  and  the  precipitate  dissolved  in  a  small  quantity  of 
1  '5%  potassium  hydrate  ;  this  does  not  affect  the  vitality  of  the 
bacteria  which  are  then  cultivated.  From  96  to  100%  of  the 
micro-organisms  present  in  the  water  can  be  obtained  by  this 
method. 

The  Sydney  city  water  was  tested  by  the  various  methods,  and 
the  organisms  that  were  brought  into  prominence  by  the  in- 
dividual schemes  were  studied  in  detail.  Taken  as  a  whole,  the 
bacterial  flora  that  survives  treatment  with  disinfectants  is 
limited.  In  the  tests  the  water,  as  a  rule,  was  passed  through  a 
porcelain  filter,  and  the  bacteria  brushed  from  the  surface  of  the 
candle  with  a  sterile  stiff  brush  into  10  c.c.  of  sterile  water. 
Various  quantities  of  the  suspension  were  used. 

The  three  methods  of  Vincent,  Bandi,  and  Jordan  are  very 
similar,  and  as  the  two  latter  are  the  more  recent  and  improvements 
upon  the  former,  they  alone  were  tried.  By  Bandi's  method 
the  first  tube  of  carbolised  meat  extract  only  became  turbid, 
succeeding  tubes  failed  to  show  a  growth.  There  was  only  one 
kind  of  organism  in  the  turbid  tube.  The  temperature  of  45*  C. 
appears  to  be  too  high  for  the  growth  of  species  of  Bact.  coli, 
especially  under  such  unfavourable  circumstances  as  obtain  in 
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at  a  later  date  with  the  eqaivalent  of  2000  c.c.  of  water  was  like- 
wise found  to  be  sterile.  This  fact  is  rather  curious,  because  a 
culture  of  Bact.  coli  commune  isolated  from  Pieces  grew  to  a 
considerable  extent  in  the  medium  at  42°.  It  probably  indicates 
that  the  varieties  of  Ba4U.  coli  that  are  present  in  the  water  (and 
a  variety  was  found  in  800  c.c.  on  the  same  date  as  the  repetition) 
are  considerably  weakened,  so  much  so  as  to  be  unable  to  grow 
in  Jordan's  medium  at  42*  C. 

With  a  water  temperature  of  13^  C.  (end  of  August)  no 
growth  was  obtained  in  tube^  containing  7  drops  of  Parietti's 
solution  to  every  10  c.c.  of  a  mixture  of  bouillon  and  bacterial 
suspension,  even  when  the  equivalent  of  a  litre  of  water  was 
employed.  Growth  wan  obtained  later  in  the  year  (middle  of 
October)  when  the  temperature  of  the  water  had  risen  to  17°  C. 
To  tubes  containing  10  c.c.  of  bouillon  were  added  1*5  cc. 
portions  of  bacterial  suspension  (representing  300  c.c.  of  water) 
and  from  1  to  6  drops  of  Parietti  s  solution.  The  tubes  were 
incubated  at  37*  C.  A  turbidity  and  surface  film  appeared  in 
each,  and  as  time  went  on  the  tilm  became  black.  Plates  which 
were  infected  with  the  4  and  the  6  drop  growth  produced  colonies 
which  appeared  like  drops  of  gum.  This  organism  was  pn>ved  to 
be  Bar.  me^fUericus  ni^er,  Lunt,  a  recently  discovered  pitato 
bacillus.  Using  the  same  quantities  of  lx>uillon  and  bacterial 
suspensicHi  growth  occurred  in  the  presence  of  9  drops  of  Parietti  s 
solution,  but  9  drops  appeared  to  be  the  limit  for  the  quantity  of 
suspension  employed,  as  the  tube  with  10  drops  remained  clear. 
With  regard  to  the  ratio  Ijetween  Parietti's  solution  and  the 
infected  medium,  the  dropping  pipette  delivered  36  drops  to  the 
r.c.  (grm.)  and  the  bouillon  mixture  measured  1 1*5  c.c  The 
plates  that  were  prepared  with  the  cultures  in  the  7  and  9  drop 
tubes  produced  what  appeared  in  each  case  to  be  a  pure  culture 
of  Bacterium  I.  This  organism  appears  to  be  Bae.  aquaiilis 
rommunis.  In  a  test  made  at  a  later  date,  when  the  temperature 
of  the  water  had  risen  to  22'  C,  colonies  of  Bad.  coli  commune 
were  found  in  plates  which  had  Ijeen  prepared  from  a  24  and  a 
48  hoars'  culture  in  8  drops  of  Parietti's  sedation  per  10  c.c.  of 
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bouillon  and  suspension.  The  organism  was  found  in  800  cc.  and 
upwards  of  water.  Owing  to  there  being  so  few  organisms  in 
the  water  that  can  withstand  the  action  of  Parietti's  solution, 
transfers  from  the  primary  tubes,  as  advised  by  Hankin,  were 
found  to  be  unnecessary.     Bact.  coli  commune  grew  quite  freely. 

In  Eisner's  potato  gelatine,  colonies  were  obtained  on  the 
plates  infected  with  the  equivalents  of  20  cc.  of  water  and 
upwards,  and  on  the  potato  medium  the  colonies  appeared  to 
consist  of  two  kinds.  They  were  found  to  contain  the  same 
organism,  the  difference  in  appearance  having  been  induced  by 
.surface  and  sub-surface  growth.  The  separated  organism, 
Bacterium  II.,  which  appears  to  be  an  ally  of  Bac.  pinncatis, 
grows  sparing  at  37*  C,  and,  probably,  would  not  have  been 
separated  by  any  method  that  necessitated  the  emplo3rment  of 
this  temperature. 

Marpmann's  citric  acid  gelatine  entirely  excluded  the  bacteria 
and  in  their  place  there  was  obtained  a  luxuriant  culture  of 
moulds,  among  which  were  Afucor  racemosns  and  Petticillifnn 
(jlaucum.  There  were  also  many  pink  colonies  of  the  common 
pink  yeast.  The  action  of  2%  sodium  carbonate  in  an  agar 
medium  at  37°  C.  was  not  tried  because  agar  with  0*75%  sodium 
carbonate  proved  to  be  too  alkaline  a  medium  for  the  organisms 
of  the  watt^r.     The  Litter  araount    of  carbonate  way^  I  lielieve, 
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from  lactose  in  an  agar  medium.  Mic,  pyogenes  y  albus  and 
Bacterium  III.,  both  of  which  reddened  litmus,  were  also  separ- 
ated. 

In  preparing  the  medium  for  Pake's  method  sodium  formate  is 
employed.  This  salt  could  not  be  obtained  in  iSydney,  ho  it  was 
prepared  by  distilling  glycerine  with  oxalic  acid,  neutralising 
wiUi  sodium  hydrate  and  recrystallising.  Fermentation  took 
place  in  all  the  tubes  which  contained  the  equivalent  of  amounts 
of  water  varying  from  80  to  1600  c.c.  Plates  prepared  from  all 
the  tubes  showed  the  constant  presence  of  a  gelatine-liquefying 
bacterium,  BacL  cloacce,  while  a  second  non-liquefying  organism, 
which  proved  to  be  liact  coli  commune,  occurred  only  in  the 
largest  quantity. 

In  reviewing  the  various  methods  for  the  separation  of  Bitri. 
coli  commune,  the  mott  serviceable  appear  to  l>e  Pake's  and 
Parietti's.  The  easier  method  is  undoubtedly  the  latter,  and  a 
ratio  of  8  drops  (equivalent  to  0*22  c.c.)  to  10  c.c  of  VK>uilloTi  and 
suspension  appears  to  be  the  best  for  the  purpf>s^.  Bact.  ctJi  cfnn- 
mune  was  found  in  the  Sydney  water  when  quantities  of  ?^00  c.c. 
and  upwards  were  employed,  and  when  the  water  harl  a  tem- 
perature of  22*  C.  It  is  to  be  noted,  however,  that  the 
organisms  have  a  low  vitality,  since  they  cannot  withstand  over 
9  drops  of  Parietti's  solution  per  10  c.c,  and  also  they  Auccumb 
to  carbolised  meat-extract  at  42*.  I  have  separaterl  Bnr.t.  rofi 
commMne  from  faeces  with  12  drops  per  10  c.c,  and  the 
separated  organisms  grew  in  carbolised  meat-extract  at  \'1\  The 
low  vitality  of  the  water  coli  is  undoubtedly  due  U^  a  prolonged 
existence  in  the  water. 

The  cultural  characters  of  the  organisms  whioh  were  isolated 
and  which  have  not  already  been  des4:ribed  in  the  first  paper 
are  described  in  the  following  paragraphs. 

MiCROCOcctTH  pyo«;b:«u  y  ALHUH,  Rosenbach. 

A  noa-motile  coccus  occurs  \n  gn)ups;  the  individuals  iiMMiM 
0-6-0-7^  and  are  not  decolorised  when  created  by  the  Gram  mHjKwIl 
On  rhm  gelatine  plate  the  colonies  grow  an  white  points,  wM^ 
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when  magnified,  appear  circular  and  opaque.  In  seven  days  the 
colonies,  which  remain  punctiform,  are  surrounded  by  a  zone  of 
softened  gelatine,  and  microscopically  they  are  seen  to  have  a 
rough  outline  and  a  margin  like  a  yeast  colony.  The  gelatine- 
stab  becomes  filiform  and  faintly  tuberculate.  On  agar  the 
stroke  is  porcelain-white  and  remains  narrow  ;  the  margin  is 
lobular,  and  the  growth  spreads  irregularly  at  the  base.  There 
is  a  good  growth  upon  potato,  but  it  is  indistinguishable  from  the 
medium.  Bouillon  becomes  turbid  and  forms  a  coherent  sediment, 
but  no  film.  Milk  is  coagulated  and  the  reaction  becomes  acid. 
The  culture  on  litmus-lac tose-agar  reddens  the  litmus,  but  does 
not  produce  gas  in  the  medium.  Nitrate  is  reduced  to  nitrite, 
indol  is  formed  in  bouillon,  and  gas  is  not  produced  from  glucose. 
The  organism  was  separated  by  Jordan's  method  on  account  of 
its  reddening  litmus.  It  appears  to  be  Mic.  pyogenes  y  (Ubus, 
Rosenbach. 

Bacillus  mesentericus  niger,  Lunt. 

This  member  of  the  potato  bacilli  is  a  motile  rod,  with  rounded 
ends,  and  measures  0*6:  1'7-3/li.  It  forms  oval  central  spores^ 
and  is  stained  by  Gram's  method.  The  growth  upon  potato  is 
very  much  folded  and  dry;  it  soon  covers  the  entire  surface,  and 
l^ecomes  black  in  colour.     The  potato  is  also  blackened.     The 
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while  the  apper  layers  become  torbid  and  a  white  wrinkled  film 
forms  on  the  surface.  The  film  darkens,  and  a  black  pigment  in 
diffused  into  the  upper  layers.  A  strong  indol  reaction  was 
obtained.  No  nitrite  is  formed  from  nitrate.  Milk  is  first 
thickened,  then  the  casein  Is  peptonised.  The  colouring  matter 
is  not  quinone,  since  no  blue  colour  is  obtainerl  with  |K>tassium 
iodide  and  starch  in  acid  solution.  The  black  pigment  is  not 
formed  in  gelatine  or  milk. 

The  organism  was  separate^]  by  means  of  Pari#*tti's  solution 

Bacterium  I. 

The  organlnm  i?*  an  actively  motile  c^jcc^>- bacterium  measuring 
0-4  :0-6^:  it  does  not  stain  by  the  Gram  meth^jrJ,  Wlien  fr^e 
to  grow  upon  agar,  the  c^ilonie^  Ijecrimfr  am^f  Ijoid  ami  tranAln#:#^i 
or  iridescent  white.  The  prote^-^e^  when  magnifies]  are  v^n  Up 
have  a  semilunar  ^haderi  tip  like  a  fingernail.  Tlie  ntrfjk^  tm 
^t£AT  »  porcelain-white.  ra»ed  and  gliitening.  tl>e  Vja^e  i^  «ipread- 
ini;.  the  margin  irregular,  ami  the  ^Ige  ^ia^j^>th.  In  old  cultures 
a  brownish  colour  diSuMr^  into  the  me^iium.  Li tmu.^ia/:t/.^ie' agar 
LH  uoaffscted.  In  gelatine  the  liquefying  c^^lofkieN  are  f^irrril^kr 
and  crmteriform  with  a  white  centre.  Microiv::opif3illy  t^ie  centra 
l^  coarsely  granular  and  rl*^  margin  indefinite.  T^le  ^tj^'r,  in 
gelatine  VjeeomeM  •saccate,  ^i^  th^  liqaetj^l  m^lintn  tnr'tt^i, 
withiiut  dim  or  pcecipftate.  Ga<«  i*  n«>C  prf-yio^r^  ff^m  glo^>Me, 
BijoilioQ  h^coBBes  turbvi  an<i  fofrxt^  a  ^iment.  013  r.  no  £lm:  nh^ 
in«W  reaction  wa*  obcaineri.  Xitrace?§  are  rednk^ied  v>  ninritea. 
Milk  b4  coagulated  ar  37*  »i-h  a  .'ien*:rai  rearfrtirin.  ^/n  poCary^  a 
rax<«ed.  irregular,  dry,  y*ii*'/Wi.*h- whio^  iA7*T  i.*  f^-jraied;  <:hie  vAfMr 
bef.-«iiii«s  iviiTT- white  ariri  nQ.A*r  z:;.4ren;r.-jr, 

Thi*    rttttztrinm   ap^arendj    'i;S*r*    .n     *ize    ',#0.7    ff^jOi    /!•{. 

7  drofM  o^  Pari^tr'4  Viii":ti-/n  p*^  I [.'•!»•  '^  ♦a-^f^nmr^  aiwi 
hoaillrici  Vf)  ^  ^  warer .  Tf  ^ihe  '^frxMiiitm  m  nh^  taia^  *« 
ZinuBermaaa  i.  xc  ^e^niM  pettulfar  fuiAC  ''Jue  diMinfrntaan  thr^iW 
hav^  permxtsefi  du^  gr«yw^  o^  whac  jt  rtewtriried  4rt  rim  ^xMMmrM^n^. 
wafiBP  bactemnL 
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Bacterium  II. 

The  organism  is  a  short  motile  rod  with  rounded  ends  and 
measures  O'i  :0S-1'2 fi;  it  is  decolorised  by  Gram's  method  of 
staining.  On  gelatine  plate  the  colonies  are  round,  white,  and 
moist  glistening.  When  magnified  they  appear  rounded,  light 
brown,  granular,  and  smooth-edged. 

The  gelatine-stab  is  filiform  with  a  restricted,  lobular,  flat  nail- 
head.  No  gas  is  produced  from  glucose.  The  stroke  on  agar  is 
white,  moist  glistening  and  slightly  iridescent ;  it  slowly  widens 
laterally  and  spreads  out  at  the  base;  the  condensed  water  has 
no  film.  Litmus-lactose-agar  is  not  affected.  Bouillon  becomes 
turbid  and  forms  a  sediment  and  a  slight  film.  A  slight  indol 
reaction  was  obtained;  nitrates  were  not  reduced.  Milk  is  not 
coagulated,  and  the  reaction  is  unaltered.  On  potato  the  growth 
is  irregular,  slightly  raised,  pale  buff  in  colour  and  with  a  fatty 
appearance;  the  growth  becomes  buff  and  moist  glistening.  The 
organism  grows  slowly  at  37"  C. 

This  bacterium  was  separated  by  Eisner's  method.  Its  in- 
difference to  milk  and  glucose  places  it  among  the  typhoid  group 
4.)f  bacteria.  Its  nearest  ally  appears  to  be  Bac,  pintiatutty 
Ravenal.     It  has  many  points  of  difference  from  Bad.  typhL 


Bacterium  III. 
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trmosparent  white  vith  an  irregnUr  or  amoeboid  nuurgin;  they 
may  ako  be  ruanded,  thicker  and  translucent  white.  Mien>- 
scofHcally  they  are  finely  granular.  The  deep  colonies  are  un- 
characteristic. The  stroke  on  agar  is  thin,  moist  glistening,  white 
and  iridescent :  the  growth  ra|Mdly  spreads  over  the  agar  surface 
and  gas  bubbles  form  in  the  medium.  Litmus-lactoseagar  be- 
et Mnes  red  excepting  at  the  surface,  which  remains  a  persistent 
blue;  the  red  colour  becomes  bleached  and  sras  bubbles  are  formed 
in  the  medium.  Bouillon  becomes  turbid  and  forms  a  white 
sediment:  a  alight  indol  reaction  was  obtained.  Nitrates  are 
reduced  to  nitrites.  Milk  is  coagulated  with  a  faint  acid  reaction. 
On  potato  a  brownish  raised  layer  is  formed  and  the  medium 
slowly  becomes  of  the  same  colour  as  the  growth. 

As  the  gelatine  in  stab  culture  wa<  found  to  be  duiii  after  a 
month's  growth,  the  orgaDism  may  be  Bact.  KroHu  Dyar.  The 
gelatine-liquefying  property  of  the  oi^;rani$m  is  indicated  also  by 
the  bleaching  action  upon  litmus. 

Bacterium  clo.ic^,  Jordan. 

The  bacterium  is  an  actively  motile  rod  with  rounded  ends ;  it 
varies  in  length  and  breadth,  measuring  0*6-0  7  :  0{^l-4 1«;  longer 
forms  also  occur.  It  is  not  stained  by  Gram's  methoii.  On 
gelatine  the  colonieis  are  punctiform  and  microscopically  r<>/i-like, 
hut  they  soon  become  shallow  liquefied  depressions.  The  stab  in 
gelatine  is  napiform  and  becomes  saccate:  the  upper  layers  of  the 
liquefied  medium  are  turbid,  the  lower  layers  clear  with  tlivnting 
floccules.  No  tilra  in  formeti.  Gas  is  produced  in  glucoe*e-gelatine. 
The  colonies  on  agar  are  indefinite,  white  ami  watery,  and 
surrounded  by  a  cluster  of  small  transparent  islet  ci>lonies. 
Microscopically  the  structure  ap{>ears  homogeneous.  The  dtM»p 
colonies  are  uncharacteri^ttio.  The  stroke  on  agar  is  narrow,  rais«Hl 
and  translucent  white:  the  agar  surface  is  covereii  with  a  watery 
growth  like  a  film  of  comlensed  water.  The  litmus  in  litmus- 
lactose-agar  culture  is  bleachwl  in  the  deep  part-s  of  the  nie<lium 
and  deep  blue  at  the  surface.  Ikiuillon  becomes  turbid  and 
forms  a  slight  precipitate  and  tilm  ;  a  slight  indol  reaction  was 
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obtained.  Nitrates  were  strongly  reduced  to  nitrites.  On  potato 
the  growth  was  light  brownish-yellow  scarcely  distinguishable  from 
the  potato,  but  afterwards  it  became  darker,  raised  and  spread 
over  the  surface.  Milk  was  coagulated  at  37^  with  a  neutral 
reaction. 

This  organism  was  separated  by  Pake^s  method  as  well  as  by 
those  of  Bandi  and  Parietti.  The  first  colonies  on  gelatine  by 
Pake's  method  were  like  those  of  Proteus  mirabilis,  but  the 
formation  of  cochleate  strands  from  the  margin  of  the  colonies 
had  ceased  by  the  third  transfer  in  ordinary  media  and  the  type 
became  stable.  It  appears  to  be  BacL  cloacce^  Jordan,  a  gelatine- 
liquefying  form  of  Bact.  coli, 

Bact.  coli  commune,  Escherich. 

The  bacterium  is  a  short,  stout  motile  rod  with  rounded  ends; 
it  measures  0-55-0-6 :0*9-r8/i,  and  is  not  stained  by  Gram's 
method.  The  flagella  are  long  and  generally  5  to  9  in  number, 
arising  from  places  around  the  organism.  The  colonies  on  gelatine 
are  punctiform,  but  became  flat,  spreading,  white,  and.  moist 
glistening  with  a  raised  centre.  Microscopically  the  deep  colonies 
are  yellowish-brown,  circular  and  finely  granular  with  a  smooth 
edge;  when  crowded  upon  the  plate  they  appear  zonate.     The 
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white  HCidiment  and  a  film.  The  indol  reaction  wan  obtained,  and 
nitrates  were  reduced  to  nitrites.  Milk  in  coagulated  with  an 
acid  reaction.  On  potato  the  growth  is  spreading,  raised,  moist 
glistening  and  yellowish-brown. 

This  organism,  which  is  undoubtedly  B,  coii  commurui,  was 
separated  from  1 600  c.c.  of  water  by  Pake's  methrjd,  and  als^i 
from  800  c.c.  of  water  by  8  drops  of  Parietti's  srilution  per  10  c  c. 
of  bouillon  and  bacterial  suspension. 
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NOTES   AND    EXHIBITS. 

Mr.  T.  Steel  exhibited  the  distal  half  of  a  humerus  of  the 
extinct  Marsupial,  Diprotodon  australis,  Owen,  from  Darling 
Downs,  Q. 

Mr.  Froggatt  exhibited  specimens  of  cherries  from  the  Armidale 
district,  showing  the  effect  of  the  depredations  of  the  Rutherglen 
Bug  {Nyaius  Venator^  Bergr.);  the  pest,  however,  is  amenable  to 
treatment  by  the  cyanide-fumigation  process.  Also  commercial 
samples  of  carrot  seed  infested  with  the  destructive  small  beetle, 
Sitodrepa  (Anohium)  panicea,  Linn.,  the  eggs  of  which  were 
included  with  the  seed  when  made  up  into  packets. 

Mr.  J.  J.  Walker  exhibited  a  specimen  of,  and  contributed  the 
following  Note  on,  Nacerdes  rnelanura,  Schm.,  a  European  beetle 
not  previously  recorded  from  Australia.  "This  beetle,  which 
l)elongs  to  the  family  (Edemeridas  of  the  Heteromerous  section  of 
the  Coleoptera,  is  widely  distributed  throughout  the  maritime 
regions  of  Europe  (including  the  south  coast  of  England),  but 
appears  to  be  rare  inland.  I  have  found  it  plentifully  on  the 
coasts  of   Kent  and  Essex  in  early  summer,  also  at  Gibraltar. 
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Mr.  W.  S.  Dim  exhibited  specxmena  ^  freen  earfoocukte  of 
copper  from  cbe  Xarrmbeen  Sh&Les  of  Jjong  Ree£  Attention  warn 
first  drmwn  to  these  bj  >Ir.  Bentsuaao.  Copper  aLio  occnn  in 
the  native  form  aa  separace  porticLea  or  a>wociaceri  with  carhon- 
ued  plant  remafriH  The  earbtooAte  t^ri^mallT  occnrnni  as  natiTe 
copper.  !^at£ve  copper  han  been  ionmi  at  lower  horizons  of  the 
Xarrabeen  ?^haleii  in  bores  at  Xewin^^n^  Hol&^theriand  ami 
Heathcoce,  ami  also  at  BoIH  {^roie  T.  W.  E.  Dsvid.  Aiintr. 
Aamk.  Adv.  ScL,  Lr  pp.  27.V:i'JO^ 

Mr.  J.  P.  Hill  eaLhibiteti  a  T'^IetMnetui  duh^-Aa  umieCiHTnined.TOeeicai 
•jI  the  viTipar»jaa  ;r»*nTW  C  -irfTie^fpA  ihe  -iVMy  -rf  whiiih  wa»»  «en  bi 
be  packed  with  •iev.»itjpin;r  joujcaz.  H*  wIm**  'fxhibimii  .i  "teriea  <if 
drawiniTi  ami  pbiiOxrrapb^  in  illTLstnniA^a  of  hiu  ^ork  iurin;r  'ih^ 
pttkit  jeariXL  the  tin^eicipint^nu  of  M^u^upiolH.  mti  ini:iufiintr  paoGn^ 
grmplfc§  'rf  the  i^arij  ^tiaitps  in  zm^  ieviMopnien-  if  D*imiwnM 
rknfrrvnm^:  ami  phoc*>trraphM  ami  .irk-v-jufs  -.llTwcnrintr  '^  "Wiinr 
citto  of  the  external  tctrm,  \nd  nhe  .Ti^atii-rmm  if  ~ne  seui  nem- 
braneii  in  TruduntmrnM  nHip^tnu'^,  F^atAnur.fwn^  mf,^JM^i.  mii 
FktucnLwrrtfM  'rM««fr>nML  AJ«i,  m  nehajf  ^f  Prof  /  T.  ^:L*wm 
ami  himnelf  he  exhibited  dbe  •»«i;r-^heilii  of  juii  ^^i^  if  Ea:tiif:nja 
ami  Platrpmi.  tticRcher  wich  phiji>*«anphft 'if  pAcypiu  •«nhr7  .m  uid 
fcetal  ^pecmusoii  from  'he  harrow 

Mr.  O  A.  W*r-»rhoiiHe  ^rthihined  "lir^e  ^cefnim^nH  -.f  *:ne  oun-.er 
liy.  XmrM  Ao4/v-9%vt.  W^rr  .   !;witf*ir.   ir.  rhe   >^^ir<nai    Pirk.  '\n 

<ie!M:rihed  from  T-iMnuuiut. 

Mr  (r^mruHEP  *^nihir*»fl  .i»»r*'.Ar'nm  ^nri  -imr^r  4iv»f*imenii,  uiit 
phoCiMirapiiM'jf  "vpiita*  ".i-p^ji  imt  ihr*i.".«,  .ruiMrrari  ■ »  -.f  -:a»*  ••♦*rf»r*4., 
rion  *'fi  "he  jicerii^r  if  "hp  0»»i,ny  ui  iPH#fnr.pfl  .n   iu»  i/ujpr 

Thtt  .Vittuitf  Dirpr-ttkr  ii*  ap  ry^r^uiti*  ^i^ij^'lpm*.  vi  iPtuut?  \t  iCr 
J.   H.   .VfauliHi,  ••xttihir*^    li.'vtfr^n^r    <i>#^impnM    vf   ;^<#i2»*-#    tf/ii«*. 
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Linden  k  Hudr^)  from  Tropical  America;  and  Cyrtanihus  parvi- 
JloruB,  Hort.,  probably  a  form  of  Cyrtanthua  collinua,  Burchell, 
from  S.  Africa. 

Mr.  Palmer  showed  the  stem  of  a  sapling  Eucaljpt  completely 
eaten  through  by  borers.  Also,  from  Port  Mackay,  examples  of 
aboriginal  work  in  the  shape  of  a  knitted  scarf  and  various  head 


Mr.  Musson  sent  for  exhibition  flowering  stalks  of  Acacia 
Baileyanaf  F.v.M.,  from  Richmond,  which  this  year  produced  no 
fruit.  The  failure  to  produce  fruit  may  have  been  due  to  the 
severe  frosts  which  prevailed  in  the  month  of  August,  or  perhaps 
also  the  pollinating  agents  were  at  fault. 

Mr.  Trebeck  exhibited  a  branch  of  OpurUia  cocctneUifera,  a 
prickly-pear  without  prickles,  which  he  thought  would  make  an 
excellent  forage  plant  in  the  very  dry  districts  of  Western 
Queensland  during  severe  droughts.  Also  a  specimen  of  a  nearly 
mature  borer,  Phoracantha  sp.,  one  of  the  longicorn  beetles,  in 
situ  in  a  piece  of  Eucalypt  timber. 
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WEDNESDAY,  MARCH  27th,  1901. 


Thb  Twenty-sixth  Annual  Oeneral  Meeting  of  the  Society  wan 
held  in  the  Linnean  Hall,  23  Ithaca  Road,  Elizabeth  Bay,  on 
Wednesday  evening,  March  27th,  1901. 

The   Hon.  James  Norton,   LL.D.,  M.L.C.,  President,  in  tlie 
Chair. 

The  Minates  of  the  prev-ioas  Annual  General  Meeting  were 
read  and  confirmed. 

The  President  delivered  the  Annual  Arldress. 


PRESIDENTIAL  ADDRESS. 

During  the  year  just  expired,  ten  new  m«-mVjen»  have  (jeen 
elected  and  two  have  resigned,  but  we  have  had  no  UtN¥f^  by 
death.  There  are  now  on  the  roll  11^  tfnlinMry  memlj^rn,  /> 
associate  membern,  anri  19  honorary  an^i  omEr^tp'^n'Jing  mem Vj^r 4. 
Although  thete  figure^  do  not  nhow  a^  larg^  an  increaMr  a^  we 
had  hijped  for«  it  u  a  matter  Uir  congratulation  tliat  tlie  Society 
has  not  retrograded. 

I  regret  to  have  to  menti^^n  that,  on  account  tA  tlie  pr^^ure 
of  other  ardutjo*  dntif-.  Prr>fe^v>r  W]Iv>rj  lian  felt  or>mp;lleri  to 
r»ign  hi-  memt^r^hip  of  Ut*T  O^ncil.  Mr  W,  S  Dun,  F.G.S., 
wart  elected  in  hi^  place,  r^t,  zo'lf-r  •^f^i'uHi  C  ^  the  Act  fd 
IncoqxiTation  of  tl*e  S«xri«-tv.  !**•  now  retires,  vA  it  rest*  with 
you  to  el^Kt  a  Pr^iident  an*i  •ix  m*nn\0:m  f4  crxnmittee.  in  the 
place  *ti  my#-lf.  Dr.  J  C.  0>x,  Dr.  Th'^ma^  I>ix«/^.  Mr  W.  S. 
Dun,  Pr«ife»%or  W.  .\.  H^^w-riL  ao^i  Mr  Peroral  K.  F^iley,  wU 
retire  Vjt  rrAataon,  but  ar^  all  eligible  f'jr  re^le«tjMi, 

In  th^  Bact«rw>logicak  *0tct'yAk^  Mr.  Greig  Scnith  haA  fjf^^n 
«t«adiiy  ai  work,  the  rv^Iu  of  which  af*r  ^hewn  in  the  nine 
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papers  read  by  him  before  the  Society  during  the  year;  and  the 
Bacteriological  plant  is  all  in  excellent  condition. 

The  100th  Part  of  the  Proceedings  completing  Vol.  xxv.,  is  in 
the  press  and  will  shortly  be  ready  for  issue.  The  publication 
of  the  "Catalogue  of  the  Described  Mosses  of  New  South  Wales," 
contributed  by  Rev.  W.  W.  Watts  and  Mr.  Whitelegge,  has  had 
to  be  deferred  for  the  present,  but  it  is  hoped  that  the  Society 
may  be  able  to  accomplish  it  during  this  year. 

The  caretaker's  lodge  has  been  repaired  and  much  improved  at 
an  expense  of  £80  Ss.  6d. 

At  the  meetings  of  the  Society  there  have  been  read  48  papers 
on  various  interesting  subjects,  including  12  dealing  with  ordinary 
l)otanical  matters  and  9  on  bacteria — now  admitted  to  belong  to 
the  vegetable  kingdom. 


It  is  not  surprising  that  botanical  research  should  form  one  of 
the  leading  features  of  a  Society  named  after  the  immortal 
founder  of  a  system  magnificent  in  its  simplicity. 

Previously  to  his  time,  botany  can  hardly  be  said  to  have 
existed,  for  there  was  no  intelligent  scheme  of  nomenclature  or 
classification;  not  infrequently  flowers  were  called  "roses,  lilies, '* 
*fec.,  and  fruits  "  apples,  pears,"  &c.,  without  being  in  any  way 
related  to  the  orders  in  which  those  names  occur  ;  and  trivial 
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elemeat  in  which  is  th«  generative  system  of  flowers,  in  many 
respects  so  strikingly  like  that  of  animals. 

Botanists,  especially  beginners,  who  have  been  accostomed  to 
use  **  Loudon's  Encyclopaedia  of  Plants,"  with  its  astounding 
mass  of  condensed  inf^>rmation,  can  testify  to  the  great  assistance 
which  it  affords  them  at  a  very  small  sacrifice  of  time. 

The  despised  aborigines  of  Australia,  in  addition  to  being 
astronomers,  were  undoubtedly  the  first  Australian  botanists  for. 
although  they  had  no  distinctive  names  for  the  various  parts  of 
flowers,  and  could  not  count  the  stamens  or  pistils  on  which 
Linnsus  founded  his  system,  yet  they  had  a  distinctive  and  pro- 
bably descriptive  name  fur  every  conspicuous  plant  which  grew 
in  their  respective  territories,  and,  as  I  understand,  for  many 
classes  of  plants  also,  such,  for  instance,  as  ferns,  gum  trees,  and 
acacias.  Banks,  in  his  Journal,  states  that  they  had  some 
knowledge  of  plants,  as  he  could  plainly  perceive  by  their  having 
names  for  them. 

They  were  necessarily  driven,  by  an  inhospitable  and  uncertain 
climate,  to  turn  to  account,  as  a  means  of  subsistence,  every- 
thing which  could  possibly  help  them  to  sustain  life  :  to  enable 
them  to  do  this,  they  were  compelled  to  take  precautions  against 
injury  from  the  use  of  some  plants  which,  through  their 
poisonous  pro|ierties,  would  otherwise  have  been  seriously  in- 
jurious if  not  fatal  to  them. 

They  knew  also  the  medicinal  and  curative  properties  of  plants, 
and  by  their  aid  often  effected  marvellous  cures  of  diseastnt  and 
wounds. 

In  illustration  of  what  I  have  said  of  the  classification  of 
plants  by  the  aborigines,  I  may  state  that  a  very  intelligent  half- 
caste  native  of  Shoalhaven,  some  time  since  informed  me  that 
his  people  were  accustomed  to  use  a  decoction  made  from  a 
certain  plant  as  a  cure  for  diarrhoea,  and  that  there  were  three 
different  kinds  of  this  plant.  On  his  bringing  me  specimens,  they 
turned  out  to  be  Rubtut  moHucanus,  H,  parvi/olhn^^  and  R. 
rtuKefoliuit. 
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This  man  also  described  the  mode  in  which  they  prepared 
Jfacrozamm  nuts  for  food,  the  principal  thing  necessary  being 
the  maceration  of  the  nuts  in  water  for  several  days,  and  he  said 
that  the  arrowroot,  which  his  master  was  then  eating,  was  jast 
like  the  preparation  which  his  mother  used  to  make  for  him  out 
of  these  nuts  when  he  was  a  boy. 

Banks  tells  us  that  Captain  Cook's  people  were  assured  by  the 
natives  that  they  ate  the  seeds  of  a  plant,  which  appears  to  have 
been  Cycas  media  (a  near  relation  of  the  Macrozamia),  and  that, 
encouraged  by  this  information,  the  officers  ate  some  of  them, 
but,  being  ignorant  of  the  necessity  for  maceration,  they  were 
deterred  from  making  a  second  experiment  by  a  hearty  fit  of 
vomiting.  The  hogs,  which  were  still  shorter  of  provisions  than 
the  crew,  ate  these  seeds  heartily,  and,  about  a  week  after,  were 
all  taken  extremely  ill  of  indigestion  and  two  died,  the  rest  being 
save4  with  difficulty. 

For  the  first  glimmerings  of  light  upon  the  vegetation  of 
Australia  'Sir  Joseph  Hooker  says)  we  are  indebted  to  Dampier, 
who  in  1688  visited  Cygnet  Bay.  The  genus  Dampiera  was 
named  in  his  honour.  His  herbarium  was,  till  lately,  if  it  is  not 
still,  preserved  at  Oxford  and  contained  40  specimens,  18  of 
which  (9  being  Australian)  were  figured  in   the  account  of  his 
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east  coast  of  Aiistralia;  bat  these  enthusiastic  botanists  made 
good  use  of  the  short  time  allowed  them,  and  aTailed  themselves 
with  equal  avidity  of  every  other  subsequent  opportunity  to 
increiase  their  collections  and  their  knowledge  of  Australian 
vegetation. 

It  is  easy  to  imagine  the  delight  with  which  they  must  have 
hailed  the  discovery  of  the  wealth  of  a  flora,  then  for  the  first 
time  displayed  to  scientific  and  appreciative  eyes,  the  greater  part 
of  which  was  absolutely  endemic ;  unfortunately  they  were  not 
here  during  the  blooming  season  of  our  most  conspicuous  flowers, 
or  while  the  whole  neighbourhood  was  aglow  with  kaleidoscopic 
beauty,  as  it  is  in  early  spring. 

One  of  the  most  conspicuous  genera  of  the  order  Proieacfa  was 
named  Batihda  in  honour  of  the  discoverer,  but  the  name  of  Dr. 
8o:ander,  having  been  preWously  utilized  for  a  West  Indian 
solanaceous  plant,  does  not  appear  among  the  genera  of  our 
flora. 

After  the  death  of  Banks,  the  collections  made  by  him  and  his 
assistant,  together  with  considerable  further  collections,  made 
during  Cook's  subsequent  voyages  by  the  Forsters,  Mr.  David 
Nelson,  and  Mr.  William  Anderson,  were  handed  over  to  the 
British  Museum,  where,  without  having  ever  been  published, 
they  were  hoarded  for  long  years,  as  if  they  had  been  brought 
there  solely  for  the  purpose  of  being  stored,  and,  as  Bentham 
complains,  became,  with  Cunningham  s  subsequent  collections, 
practically  unavailable  for  use. 

From  a  note  of  Anderson's,  we  find  that  the  leaves  of  Lepto 
gfiemium  aeoparium  were  used  as  a  substitute  for  Chinese  tea,  and 
were  found  to  be  of  a  pleasant  taste  and  smell;  hence  the  popular 
name  of  "Tea-tree,"  not  '*Titree"  as  it  is  often  written. 
ForsierOj  a  Tasmanian  genus  of  5/y/u2nF,  was  named  in  honour  of 
the  Forsters  ;  ITeUoniay  a  genus  of  Acantkaee^ej  in  honour  of 
Nelson ;  and  Ander^aniay  a  genus  of  Epaeridece^  in  honour  of 
Anderson. 

In  1788  Mr.  John  White  arrived  in  Sydney  as  surgeon-general 
to  the  settlement,  and  during  seven  years  collected  a  considerable 
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number  of  plants,  and  made  drawings  of  others,  which  were 
published  by  Sir  James  Smith  in  his  "  Specimen  of  the  Botany 
of  New  Holland,"  in  "  White's  Journal  of  a  Voyage  to  ITew 
South  Wales,"  and  in  other  works.  In  the  "  Specimen  "  some  of 
these  plants,  including  the  Waratah,  there  called  "  Embothriumy" 
were  very  creditably  figured  and  colored. 

In  1791,  Captain  Vancouver's  expedition  was  accompanied  by 
Mr.  Archibald  Menzies  as  botanist,  who  formed  a  good  collection 
of  the  singular  and  extremely  beautiful  flora  of  King  Geoi^'s 
Sound. 

In  the  same  year  the  French  expedition,  under  Capt&in 
D'Entrecasteaux,  in  the  ** Recherche"  and  *'  Elsp^rance"in  search 
of  La  Perouse,  visited  South  Western  Australia  and  Tasmania, 
where  considerable  collections  were  made  by  Monsieur  J.  J. 
Labillardi^re,  who  published  figures  and  descriptions  of  265  of 
the  most  interesting  in  his  '*Novse  Hollandise  Plantarun 
Specimen,"  and  described  and  figured  others  in  his  narrative  of 
the  voyage,  which  was  accompanied  by  folio  plates  of  several  of 
the  plants  :  the  genus  BiUardiera  was  named  after  him. 

About  1794,  Colonel  Paterson,  who  was  in  command  of  the 
New  South  Wales  Corps,  zealously  devoted  himself  to  investi- 
gating the  botany  of  the  colony  and  the  northern  part  of  Tas  • 
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«ntire  oomx..  He  w  ^wMbpsiixid  br  Dr.  Rurjert  Brwn.  tLe 
BOit  keen  and  ofaMrraxii  of  «jj  tlie  botaoiv^^  of  AttctralijL  who 
poBM  TOtd  ilk?  fisme  «xtr»c««i2ikar7  &ieic2tT  r^f  rMjmrrmXMm  m/^  wwt 
aftervard^  disfttUred  br  O-^ii  in  ocjCiifc«rti<«i  witL  liie  tArdh  *A 
AnstFuia.  Hi«  ~  Prwircimv«  Fjotk-  NcrrK>  H'>liajvii»  *"  i<(^  r*-jesrd^i 
br  all  CiOA«fii«:u  a2m(»Kt  vitli  rcrr.ffr«*C]€-.  afid  be  ba«  tjeei:  well 
caiied  - 1^  fatb*T  of  JLnt^raliaa  »»LaaT-*"  He  wa*  *.o]t  akwdij^t-*^ 
in  bit  woric  br  Ferdizka^id  HaiMT,  a  dTaft«maD  vhuwr  ziaju^  ba^ 
been  vtiJiaed  to  form  tb*-  :iaiiK-  -  ^-icf^a. "'  ajid  br  Peter  ^>'>jd.  a 
gardener,  frvini  irbj«iii  lii*-  r^-iiu^  •  G^yA^^  '  la^Le^  it  nau>*r. 

Hmsmt  ^mitiemez.  iiia»d^  •^•.•iJw.-ti'.inK.  lioi  ynjy  at  Kiuje  ^-rtHirjB**  •> 
Sovnd.  bm  ooq  tibt-  K:d^  M'jixi.Laui«u  aiid  at  Ba***^  Straits  aud 
Tafimama  :  and  ^ir  Z  .¥^yix  H'>^er.  on  tlieir  a'j'^^uiit.  ispcak^  *A 
Flindeik'  vojap:::.  a^  far  a*^  *»uLaLT  wat>  cciiAwrxi«^.  a^  tb**  iuo»>t 
iBponazit  ill  it•^  re^'itltt'  ev*-r  undenakeiL  aud  t'lj*-  rHKU-t'-  inv^jm- 
parab:T  ereauir.  nut  n*ere:T  iiiaj.  tii'jwr  uf  at  v  jirfviyni^  -.  jx^^^r. 
but  tiiaii  t^'jt**r  of  all  (dmuar  ^  j>ra«!e^  put  v^^etijer.  and  •»«  vt  t-iiu: 
llfcfr  Prudromiih,  liiMifb  anjy  a  frafiueni.  baa  f-.r  bad  a  •.^•Ltunr 
maintaiDM  it«>  repmaLi'jc  uiiiuipuxriie'd  *A  beiit£  tiK-  ir>:-at«-^T 
butaziica:  wurk  Uiat  bad  e^  er  a}ipear«d. 

H»  exLnMjrdizianr  'jyiiettiuii  '.f  Hp>:K.'iIDeIl^  i*"  admrrtec  ti  t»r  iiir 
fonndaaiiii  in  Szixriaud  '>f  rb*-  t:uy»-iMdJ|r^•  iif  Au^raiiax  "**-i?ina- 
tiiKL  and  u*  »dic*v  txait'iUKiY^jy  bif^  pi*«>T  uf  i^Wt'^  aiiciiu  sapicir}'. 
xeal  and  iifdnKtrr.  wbi«jL.  '.inriiju:  bi*'  ^bun  viM>.  nher  fX-banst^-c 
t^M*  fiura  of  liie  pan«  b*-  uiu'jbt^i  at. 

Wbcsu  Brvvu  cunimeuuMO  lu^  lat^jur^..  ib^  uuiutier  <jf  aM.-^- 
uuncfd  Aucctnliaii  plaut*^  amutuiteG  u»  I.^K'.  '.tf  vtiu-L  ].(K*'.'  bau 
beoi  ouli«9Clit»  iur  tJMr  mt^t  par:  trr  Sir  «Iiin»^iL  BaIik^.  To  tiii*^ 
ocilM9(n.iuii  Bn*«Ti  aaded  li^^riy  ii.OCfO  Kjiecies 

He  vat>  furmusbe  il  uii:  actHiiui«oriiic  Fliude*>  ii:  bl^  Kob^^ 
i|nait  vuyai;^  in  vut  •*  P'in»uj»i*:.*  wbitrii.  witij  iw-  •Cattj/  va* 
wrouk<fd  Mi  tbe  Catii/  rwff  aud  il  tin-  *-  Cuiutf**riaua/  w  bicb  afv>-*- 
wardfr  caiied  at  ]IaurItiu^.  w'uer»-  ber  i*<jmmaud«r.  u*  tb^-  •n^-rua 
^an^T^utx  uf  tbe  Fmicb  (jki\eruuj*ajt.  aai^  imjfriMiiied  fur  s:3i  aiK: 
.a-baif  v«»ra.  is  urder.  ii  j>'  bebe\«Ki.  tu  eiiatAk-  Ferufi  •-  attimnt  (ff 
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the  French  expedition  next  mentioned  to  be  published  before, 
and  so  take  precedence  in  nomenclature,  <kc.,  of  Flinders' account, 
which,  with  its  valuable  appendix  containing  Brown's  general 
remarks  on  the  botany  of  "  Terra  Australis,"  was  thus  delayed 
till  1814.  Brown's  Prodromus,  however,  with  its  valuable  illus- 
trations, had,  fortunately,  been  published  in  1810  :  Flindersioy 
a  genus  of  fine  trees  of  the  order  MelicLcece^  of  particular  in- 
terest to  Queenslanders,  was  named  in  honour  of  Flinders,  and 
Bruiionia,  a  genus  of  Goodenovieas,  in  honour  of  Brown. 

Captain  Baudin's  expedition,  in  the  **  Geographe,"  "  Natural- 
iste "  and  "  Casuarina,"  before  alluded  to,  fell  in  with  Flinders' 
expedition  on  the  south  coast  of  New  Holland,  on  8th  April, 
1802,  when,  although  their  nations  were  at  deadly  war  with  each 
other,  they,  being  protected  by  passports,  met  on  the  most 
friendly  terms.  The  French  expedition  was  accompanied  by 
M.  Leschenault  de  la  Tour,  as  botanist,  who  made  good  collec- 
tions of  specimens,  and  Brown  named  the  beautiful  genus 
LeachenanUiay  of  Western  Australia,  after  him. 

In  1802,  David  Burton  was  also  sent  out  by  Sir  Joseph  Banks 
to  collect  plant  specimens  in  New  South  Wales,  and  Burlonia^  of 
tlie  LegufninoscBf  was  named  after  him. 

In  1816,  Allan  Cunningham,  His  Majesty's  botanical  collector 
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That  meddlesome  fire-brand,  Dr.  Lang,  in  his  eagerness  to 
bespatter  an  official,  endeavoured  to  deprive  Oxley  of  the  honour 
of  his  discovery,  but  his  unfounded  statements  have  been  most 
ably  and  conclusively  refuted  by  the  Right  Honorable  Sir  Hugh 
M.  Nelson,  in  his  last  year's  address  to  the  Queensland  Geogra- 
phical Society.  A  statue  has  been  erected  to  the  memory  of  the 
reverend  libeller;  but  the  noble  fellow,  whom  he  tried  to  belittle, 
rests  in  an  unknown  grave,  and  his  remains  will  probably  be 
carted  away  in  the  common  ruck,  to  make  room  for  the  proposed 
new  Sydney  railway  terminus. 

Between  the  years  1818  and  1821,  Cunningham  accompanied 
Admiral  King  in  some  or  all  of  his  four  voyages  to  King  Greorge's 
Sound,  Dampier's  Archipelago,  Hobart  Town,  Macquarie  Har- 
bour, Torres  Straits,  and  many  intermediate  places.  He  sul)se* 
(juently  visited  many  parts  of  the  interior,  and,  in  February,  1831, 
returned  to  England  ;  but,  after  the  unfortunate  loss  of  his 
brother  Richard,  in  Mitchell's  expedition  of  1835,  he  accepted 
the  office  of  Colonial  Botanist,  and,  in  1839,  died  at  the  age  of 
48,  in  the  Sydney  Botanic  Gardens,  where  a  monument  was 
erected  to  his  memory.  There  can  be  little  doubt  that  his  life 
was  shortened  by  the  hardships  which  he  had  so  long  and  so  con- 
tinuously undergone. 

As  Sir  Joseph  Hooker  remarks,  his  botanical  travels  were  the 
most  continuous  and  extensive  that  have  ever  been  performed  in 
Australia,  or.  perhaps,  in  any  other  country :  his  vast  collections 
were,  for  the  most  part,  transferred  to  the  British  Museum. 

In  1818,  Oxley,  accompanied  by  Fraser,  conducted  a  second 
expedition  into  the  interior,  which  was  as  fruitful  in  l)otanical 
results  as  the  first. 

In  the  same  and  following  year.  Captain  Freycinet's  expedition, 
in  the  French  corvettes  "  Uranie "  and  "  Physicienne,"  accom- 
panied by  M.  Gaudichaud  as  botanist,  also  did  good  service,  and  in 
honour  of  the  leader  and  of  the  botanist  the  name  Freyeineiut 
Gntuliehaudi  was  bestowed  on  a  Queensland  plant. 

Afterwards  M.  Lesson,  in  '*  La  Coquille  "  and  subsequently  in 
''  L' Astrolabe,"  did  some  botanical  service,  and,   in   1823,  Dr. 
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F.  W.  Sicber,  of  Prague,  visited  New  South  Wales  and  made 
considerable  collections,  which  were  sold  :  it  is  from  him  that  we 
get  the  name  Sifbera,  a  by  no  means  conspicuous  genus,  and  this 
shews  how  thoroughly  the  botanical  field  of  the  country  had  been 
exploited. 

In  1823,  1825,  and  1829,  the  vicinity  of  King  George's  Sound, 
Wilson's  Promontory,  Cape  Aird,  and  Lucky  Bay,  were  explored 
lx>tanically  by  Mr.  William  Baxter,  a  gardener  sent  out  by 
private  enterprise  to  collect  seeds  and  plants :  the  genus  Bcucteria 
of  the  Juncacece  was  named  after  him. 

Mr.  Charles  Fraser,  already  mentioned,  a  soldier  of  the  73rd 
Ilegiment,  after  his  arrival  in  New  South  Wales,  became  an 
indefatigable  collector  and  explorer,  visited  Swan  River  in 
1826-7,  and  Moreton  Bay  in  1828,  and  wrote  excellent  accounts 
of  those  districts.  He  afterwardn  visited  Tasmania  and  took 
charge  of  the  Sydney  Botanical  Gardens. 

In  1827,  Robert  Sweet  published  his  **  Flora  Australasica," 
which  is  the  first  really  artistic  completed  work  wholly  devoted 
to  Australian  botany,  and  contains  56  plates  of  Australian 
flowers  beautifully  drawn  and  coloured. 

Sir  Thomas  Mitchell's  four  expeditions  into  the  interior, 
owing  to  his  great  fondness  for  natural  history,  and  excellent 
system   of   observation,    resulted   in   valuable   contributions   to 
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Australia,  solely  for  the  parp<»e  of  dLscharging  a  religkMM  duty, 
but.  owing  to  his  knowledge  of  botanv,  hU  connection  with  a 
leading  horticaltiiral  establishment  in  England,  and  hu  love  of 
ohserring  and  collecting,  the  resalt*i  of  his  jonmej  have  proved 
extremelv  valnableL 

He  kept  joomals  and  formed  a  considerable  herbariomf 
including  many  plants  collected  by  Sir  William  Macarthor :  hi» 
name  u  commemorated  in  that  of  the  geniL<^  Bo^kAomjrin, 

Mr.  Roaaid  Campbell  Gnnn.  with  hU  in^nA  and  erimpanion 
Mr.  Robert  William  Lawrence.  *A  TauDania.  who  died  in  1>*32, 
coflimenced  exploring  the  n«>rtheni  part*  of  that  Uland,  aiyl 
afterwardf^  berw<en  Ir3-  ar/i  l^-Af.  coii-^^-ted  v/  indefati$pftMy 
over  a  great  pan  •A  Ta^rr.ar.  ia.  tha:  ^cj^ire  ant  few  puviOe  th#iTe 
which  he  dii  o-X  *ee  aii.e  an^i  o>lleirt  :  hi*  coi>*:ti'/r::%  »ere  all 
trattMnitt««i  zo  Fr.giarri  in  t^rf**^-.  je^^-*erT».tftoeL  »ti7>mfaAi^  l/y 
nt>te»  whx^  di'j-JaT'f^i  rvc:Arkai>>  !*:•■»«»«>  -.^  ^xj^fr^^ti^m  mmA  a 
facility  f-:^  *<wifr.;g  iK.pcrL4c.:  ciArfcirv-r»  li  '.i;*^  pt i  ^-^j^jf/wy  *A 

<^iraju«  wa«^  t«**4^>ve^  ii  ii*  j>>cr.<sr  -.Ci  ii»t  ;iL-y  *cc5tiy-»*  'yr*;i;yJ 
in  Taiwiii  "n   »/w  rtweeasi^  v#  .>fff"»fi«r**7At^ 

In  1^35.  Bar-je  Cb»r>*  rjt  Hixe-l  «.  Aihiu^jui.  fKkr>  "y/r, 
<adeffa<Me  ^'jCj«iumii»  :i  v*»:  T-^ti  K_t-w  •r.ijin^  *a*^  Ji  .'"JT 
•.*omM*»»ce«a    *i»   jitvba.' ^  r.     jt    iii»    *  £j.miiH!-w:.i.    r'^m-u^.^ft  ' 

for  ti*^  f.-crti  ^unn^  '.n  -».»  '^.iroji  l>*»aiie'.  uii  IL*  -t-TiiHt«".rtQf 
weft*.  V.  !»'s»>'  ra**-»  «h»  •:.'  .*f/^.»»  *  j»  "-i**^  K'Mi'  H*rTJu-suu.  /vt.a 
3lcO*-:-**T  v^  ^cuet.! >»ia^  •:#»-•  i  ••  -^lui*  tim^.  unt  :i  *H  .\^ 
aooom^vi^r:  *i  *-i:j^ft.r. *••!  ;*  H  ^.*^  *  -^7  *»*'  *  i*n»n!'.*i» 
w?Bt  a-  v.-  iiiai>  «  fu^^-i*^  f-u*'*-;  ■»•  rit*  *.— ijn-.x,  tjiko  •.< 
A»<rk.i*.  Ll  -•4T  li^  *»».v.m  :/ui  »»?'-  ui  *-.vi^-c:r.rii  ii  ♦:  if  .e 
-  Kairj^Tx***- *  Vi-  i'^*^   '.  1  •- ='     .<.-r;r.ii'rii*i"    1**;;      * '»^    .•  \»  #» 

taX*rA  -^  AuHtifiiua 
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In  1838,  Dr.  Ludwig  Preiss,  at  Swan  River,  made  collections 
of  upwards  of  2,000  species  of  plants,  including  Cryptogamia^ 
which  were  sold  after  a  complete  account  of  them  had  been 
published  by  various  authors  in  "  Plant®  Preissiana?,"  edited  by 
Dr.  Lehmann  in  1844-5. 

In  1839,  Mr.  James  Drummond,  of  Swan  River,  one  of  the 
most  zealous  of  Australian  botanic  collectors,  commenced  opera- 
tions, and  continued  his  work  for  upwards  of  15  years.  His 
labours  took  the  practical  form  of  collecting  and  forwarding  for 
sale  in  Europe  the  plants  of  his  district,  including  a  vast  number 
of  novelties,  rivalling  in  interest  and  importance  those  of  any 
other  part  of  the  world.  Dr.  Lindley's  able  sketch  of  the  vegetation 
of  the  Swan  River  is  founded  chiefly  on  Drummond's  collections. 

Capt.  Mangles,  at  this  time,  collected  many  species  of  Western 
Australian  Plants,  and  John  Bailey,  the  Colonial  Botanist  of 
South  Australia,  arrived  and  made  collections  of  living  plants 
and  seeds ;  but,  as  the  native  flora  of  Adelaide  is  probably  the 
least  interesting  of  those  of  all  the  Australian  colonies,  he  soon 
directed  his  energy  more  towards  the  introduction  of  useful  foreign 
economic  plants.  Whether  he  introduced  those  which,  in  many 
part8  of  the  neighbourhood  have  almost  entirely  superseded  the 
native  vegetation,  I  do  not  know,  but  the  varieties  and  masses  of 
foreign  plants  which  clothe   many  hundreds  of  acres  of   land 
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expeditions  hereafter  mentioned  :  for,  with  well  provisioned  ships 
to  fall  back  upon,  and  to  store  the  treasures  collected,  the 
explorers  enjoyed  most  of  the  comforts  to  which  they  had  always 
been  accustomed.  It  was  a  rery  different  thing  when,  instead 
of  merely  skirting  the  coast,  they  pushed  boldly  into  the 
mysterious  unknown  heart  of  the  country,  which  hurled  defiance 
at  the  puny  invaders  of  its  vast  dreary  solitudes :  but  the  spirit 
of  enterprise,  insuppressible  in  the  Anglo-Saxon  race,  impelled 
its  members  from  time  to  time  to  press  forward  into  the  vast 
unknown,  with  their  lives  in  their  hands,  and,  notwithstanding 
failure  succeeded  by  failure,  fresh  victims  were  always  ready  to 
take  the  places  of  those  who  had  failed  ;  ultimately  perseverance 
and  pluck  were  crowned  with  success,  in  spite  of  the  mereiless 
attacks  of  unfeeling  savages,  in  spite  of  cruel  thirst  often  pro- 
longed for  days  together  under  a  burning  sun,  and  in  spite  of 
hunger,  often  allayed  only  by  killing  their  cattle,  horses  and 
camels,  reduced  to  skeletons,  as  these  poor  animals  were,  when 
the  time  for  their  sacrifice  had  arrived.  In  illustration  of  the 
distress  to  which  explorers  were  sometimes  reduced  for  want  of 
food,  I  may  mention  that  on  one  occasion  Ernest  Giles,  being 
alone  in  the  desert,  and  on  the  very  verge  of  starvation,  heard  a 
faint  squeak,  and  immediately  saw  and  pounced  like  an  eagle 
upon  a  dying  wallaby,  and  ate  it  "  living,  raw,  dying,  fur,  skin, 
bones,  skull,  and  all,''  and  thought  he  should  never  forget  the 
delicious  taste  of  that  creature  weighing  about  two  ounces,  and 
he  could  not  help  wishing  that  he  had  its  mother  and  father  to 
serve  in  the  same  way. 

In  1840,  Captain  Eyre's  perilous  journey  from  Adelaide  to 
Swan  River  produced  little  more  than  negative  botanical  results, 
as  there  appeared  to  be,  between  Streaky  Bay  and  Lucky  Bay, 
scarcely  any  vegetation  at  all.  He  was  accompanied  by  an  over- 
seer and  three  black  l>oys,  two  of  whom,  during  his  temporary 
absence,  plundered  the  camp,  shot  the  overseer,  and  decamped  ; 
but  with  the  remaining  lx)y,  he  managed,  after  terrible  hardships, 
to  reach  his  destination. 
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In  1842,  Charles  Stuart  began  collecting  in  Tasmania  and  New 
South  Wales,  and  continued  so  doing  for  many  years,  paying 
special  attention  to  New  England. 

In  1844,  the  necessary  funds  were  raised,  by  private  sab- 
Hcription,  to  enable  Dr.  Ludwig  Leichhardt  to  conduct  an  over- 
land expedition  from  Moreton  Bay  to  Port  Essington.  After  the 
lapse  of  two  years  and  two  months,  when  everyone  had  given  up 
all  hope  of  seeing  the  Doctor  again,  he  and  his  party  managed  to 
reach  Port  Essington  in  an  almost  star>'ing  condition,  after  their 
terrible  journey  of  3,000  miles.  Having  a  considerable  know- 
ledge of  botany,  Leichhardt's  narrative  is  by  far  the  fuUest 
public  detailed  account  of  the  tropical  vegetation  of  the  interior  of 
Australia  which  w«  possess. 

In  1846,  he  started  on  a  bolder  expedition,  from  Moreton  Bay 
to  Swan  River,  with  a  party,  of  which  Mr.  John  F.  Mann  is  the 
sole  survivor,  but  the  weather  and  circumstances  seem  to  have 
been  against  him,  and  the  party  returned,  a  failure. 

However,  nothing  daunted,  he  made  a  second  attempt  in 
1846,  and  perished  miserably  with  all  his  party,  whose  loss  is  one 
of  the  mysteries  of  the  interior,  which  probably  will  never  be 
solved.  He  wa«  evidently  thoroughly  deficient  in  the  faculty  of 
organization,  and  too  reliant  on  the  luck  which  had  carried  him 


?^uee*  S'.fully  tliruu;^li  foroier  trouhlt^H,  and  wa**  emuieDtly  oiisuit^j 
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bear  his  name.     His  great  success  in  his  expeditions  procured 
him  the  title  of  "The  father  of  Australian  discovery." 

The  Gregory  family  were  inveterate  explorers.  In  1846, 
A.  C.  Gregory,  F.  T.  Gregory,  and  H.  C.  Gregory,  without  any 
assistants,  commenced  operations  by  making  an  expedition  along 
the  Western  coast  of  Australia.  In  1848,  A.  C.  Gregory  with 
C.  F.  Gregory  and  others,  conducted  a  second  expedition  over 
1500  miles  of  country,  and  in  the  same  year,  A.  C.  Gregory, 
accompanied  by  CJovemor  Charles  Fitzgerald  and  others,  con- 
ducted an  expedition  from  Perth  to  the  Geraldine  lead  mine, 
when  the  Governor  received  a  bad  spear  wound  from  the 
aborigines.  In  1855,  A.  C.  Gregory,  accompanied  by  H.  C. 
Gregory,  F.  Mueller  (as  botanist),  and  others,  started  from 
Brisbane  on  an  expedition  which  lasted  16  months,  and  is  more 
particularly  referred  to  hereafter.  In  1857,  F.  T.  Gregory  led 
an  expedition  to  trace  the  Murchison  River  to  its  source,  and  in 
1858,  accompanied  by  James  S.  Roe  (as  l>otanist)  and  others  on 
a  second  expedition.  In  1857-8,  A.  C.  Gregory  with  C.  F. 
Gregory  and  others,  conducted  an  expedition  in  search  of 
Leichhardt,  and  in  1861,  F.  C.  Gregory,  accompanied  by  Mr.  P. 
Wallcott  (as  collector  in  natural  history  and  botany),  conducted 
another  expedition,  promoted  principally  by  English  capitalists 
interested  in  cotton  manufacture,  who  proposed  to  establish  a 
new  colony  on  the  north-west  coast,  having  for  its  special  object 
the  cultivation  of  cotton. 

In  1848,  Mr.  E.  B.  Kennedy,  accompanied  by  twelve  men, 
started  on  an  expedition  intended  to  penetrate  from  Rockingham 
Bay  to  Cape  York,  which  he  accomplished,  but  at  the  expense  of 
the  lives  of  himself  and  nine  of  his  party.  William  Carron  and 
two  others  were  by  great  gocxl  fortune  rescued,  almost  at  their 
last  gasp  :  Carron  published  an  account  of  the  ex[KHiition,  and 
the  story  of  poor  Kennedy's  death,  so  touchingly  descriUHl  by  the 
faithful  Jacky  Jacky.  Carron  was  an  excellent  l)otanist,  and, 
notwithstanding  the  disastrous  termination  of  the  ex{)edition, 
was  able  to  bring  many  fresh  plants  to  our  knowledge :  he  was 
50 
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afterwards  employed  in  the  Sydney  Botanical  Gardens  until  his 
death. 

In  most  of  these  expeditions  valuable  botanical  collections 
were  made,  and  were  afterwards  dealt  with  by  Mueller. 

About  1847,  Mr.  William  Archer,  of  Tasmania,  who  had 
collected  an  excellent  herbarium,  placed  it  at  the  disposal  of  Sir 
Joseph  Hooker,  and  contributed  liberally  to  the  cost  of  it«  pub- 
lication. 

In  1848,  Mr.  James  S.  Roe,  who  had  accompanied  King  in 
his  expeditions  of  1818  and  1821,  and  was  afterwards  appointed 
Surveyor-General  of  Western  Australia,  and  took  part  in  nearly 
every  exploring  expedition  sent  forth  in  that  colony,  conducted 
an  expedition  into  the  interior,  extending  over  1800  miles:  he 
was  evidently  an  enthusiastic  botanist,  and  we  find  his  name 
occurring  frequently  in  the  specific  nomenclature  of  the  plants  of 
Western  Australia. 

"In  1851,  Mr.  John  Carne  Bid  will,  a  surveyor,  who  in  1841 
published  an  interesting  book,  **  Rambles  in  New  Zealand,"  and 
was  for  a  short  time  Curator  of  the  Sydney  Botanical  Gardens, 
afterwards  went  to  Queensland,  where  he  successfully  used  his 
opportunities  for  doing  good  botanical  service,  and  was  the 
discoverer  of  the  Bunya  Bunya,  Araucaria  Bidtoilli,  He  formed 
an  excellent  herbarium,  which  was  transmitted  after  his  death 
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by  Port  Albert  and  Wilson's  Promontory,  having  travelled  1500 
miles  and  collected  nearly  1000  species  of  plants. 

In  the  next  year  he  visited  more  of  the  mountains  of  the  colony, 
many  difficult  regions  of  Southern  Australia,  Lake  Albert,  the 
Murray  Lagoons,  the  Cobboras  Mountains,  the  Snowy  and  Buchan 
Rivers,  travelled  2500  miles,  and  collected  upwards  of  500 
different  plants 

In  1844-5  he  again  visited  the  Australian  Alps,  the  Avon 
Ranges,  Mount  Wellington,  the  Snowy  Plains,  the  Bogong  Range, 
Mounts  Hothani  and  Latrobe,  and  the  Murrigang  Mountains, 
raising  the  Victorian  flora  to  2500  species,  including  Cryptogams. 

In  1855  he  accompanied  A.  C.  Gregory  in  his  celebrated 
expedition  before  mentioned,  from  Sydney  across  Northern 
Australia,  visiting  the  islands  on  the  east  and  north  coasts, 
ascending  the  Victoria  River,  exploring  the  limits  of  the  great 
desert,  traversing  Arnheim's  Land,  and  reaching  the  mouth  of  the 
Albert  in  the  Gulf  of  Carpentaria,  and  the  Gilbert  River,  and 
then  travelling  south-east,  crossing  the  Lyiid,  the  Burdekin,  the 
Suttor,  the  Belyando,  the  Mackenzie  and  the  Dawson,  and 
returning  to  Sydney,  via  Brisbane,  without  the  loss  of  a  member 
of  the  overland  expedition. 

This  extraordinary  journey  was  considered  only  second  in 
point  of  interest  and  extent  of  unknown  country  traversed  to 
Leichhardt's  first  expedition,  especially  as  continuous  and 
systematic  collections  and  observations  abounding  in  novelty  and 
interest  were  made. 

Mueller  is  said  to  havtj  travelled,  in  his  various  expeditions, 
over  20,000  miles.  Sir  William  Hooker  refers  to  him  as  the 
'*  Prince  of  Australian  botanists,"  and  Bentham  appears  often 
to  have  deferred  to  his  opinitm  on  account  of  his  having  had  the 
opportunity  of  seeing  living  specimens,  though  Bentham  himself, 
on  account  of  his  knowUnlge,  not  only  of  Australian  botany,  but 
of  that  of  the  whole  world,  must  have  been  a  more  oompctent 
classifier  than  one  who  dealt  with  the  local  flora  only. 

Mueller  formulated  the  cortical  system  of  grouping  our  gigantic 
myrtles  after  having  found  that  woodcutters,  by  paying  attention 


780 


PRBSIDBNT  S  ADDRKSS. 


to  the  bark  and  timber,  could  distinguish  the  ordinary  species 
more  readily  than  scientists  by  the  inflorescence. 

Like  most  systematic  botanists,  Mueller  seems  to  have  had 
little  or  no  love  of  horticulture,  and  consequently  complaints 
were  made  that  the  Botanical  gardens  under  his  charge  were 
neglected  and  in  a  slovenly  condition,  and  ultimately  they  were 
taken  out  of  his  hands.  Mr.  W.  R.  Guilfoyle  having  been  ap- 
pointed Curator,  and  being  a  practical  landscape  gardener  as  well 
as  a  botanist,  has  since  worked  wonders  in  improving  them,  and 
has  satisfied  every  one  except  the  Baron,  who  was  never  able  to 
forgive  him  up  to  the  time  of  his  death  in  1896. 

The  numerous  botanical  publications  which  redound  to  the 
credit  of  the  Baron's  memory,  are  too  well  and  too  favourably 
known  to  make  it  necessary  for  me  to  mention  them  categorically. 

It  is  not  possible  to  overestimate  the  value  of  these  works, 
particularly  as,  through  extended  settlements,  ringbarking,  over- 
stocking and  other  causes,  the  original  flora  is  being  constantly 
destroyed,  though  not  unfrequently  replaced  by  importations  of 
worthless  or  even  injurious  plants. 

In  1854,  Mr  W.  H.  Harvey  came  to  Australia  for  the  express 
purpose  of  investigating  the  sAgology  of  its  shores,  and  visited 
King  George's  Sound,  Swan  River,  and  Cape  Riche,  Melbourne, 
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the  Ferns  of  Queensland/'  comprising  191  plates  of  ferns  copied 
by  direct  impression  of  the  fronds  off  the  stone,  prove  beyond 
doubt  his  eminent  fitness  for  the  work,  for  which  he  at  once  made 
preparations  ;  but,  as  Mueller,  with  some  show  of  reason,  claimed 
the  right  to  continue  the  work  in  which  he  had  assisted  Bentham, 
Bailey  at  once  gave  way  on  condition  that  Bentham's  system  of 
classification  and  nomenclature  should  be  continued.  As  this  did 
not  satisfy  Mueller,  and  the  usual  intercolonial  jealousies  unfor- 
tunately  came  into  play,  the  matter  was  dropped ;  but  Bailey  has 
commenced  the  publication  of  a  new  work,  incorporating  all  the 
Queensland  species  of  plants  comprised  in  Bentham's  book,  with 
all  the  recent  Queensland  discoveries,  and  leaving  all  the  other 
States  to  take  care  of  themselves :  a  most  unfortunate  check  to 
future  as  well  as  present  botanical  studies  ! 

The  terrible  hardships  which  had  from  time  to  time  been 
undergone  by  explorers  in  endeavouring  to  penetrate  the  interior 
led  to  the  belief  that  it  was  impossible  to  reach  the  centre,  much 
more  to  cross  from  sea  to  sea ;  but  in  1861  the  intrepid  Burke 
and  Wills,  who  were  by  no  means  so  fit  to  make  the  attempt  as 
many  others,  started  from  Melbourne  with  a  considerable  party 
and  a  number  of  camels  just  imported  by  the  Government  from 
India.  In  their  eagerness  to  push  ahead,  they,  with  King  and 
Gray,  left  their  party  at  Cooper's  Creek  and  readied  the  Gulf  of 
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The  anxiety,  caused  by  the  non-retum  of  Burke  and  Wills  and 
of  Leiehhardt  at  the  expected  times,  gave  a  great  impetus  to 
further  explorations,  and  resulted  in  an  expedition  under  Lands- 
borough  from  Carpentaria,  another  under  Walker  from  Rock- 
hampton,  and  another  under  M'Kinlay  from  Adelaide,  which 
reached  within  a  few  miles  of  the  Gulf  of  Carpentaria. 

Mueller,  in  an  appendix  to  the  account  of  Landsborough's 
expedition,  gave  a  list  of  the  plants  known  to  exist  at  the  Gulf, 
and  remarked  upon  the  general  similarity  of  the  inter-tropical 
productions  to  those  of  the  extra- tropical  parts  of  Australia,  and 
thought  it  likely  that  no  other  country  retained  its  similarity  of 
features  throughout  so  great  an  area  and  through  so  many  degrees 
of  latitude. 

The  feat  of  crossing  Australia  had  now  been  accomplished  six 
times,  and  the  road  across  was  beginning  to  be  almost  considered 
a  beaten  track. 

In  1869,  John  Forrest  conducted  an  expedition  in  search  of 
Leiehhardt,  and,  in  1870,  accomplished  a  journey  from  Adelaide 
to  Perth  round  the  great  bight,  over  the  track  which  had  been  so 
nearly  fatal  to  Eyre ;  and  in  1874  he  travelled  from  Perth  to  the 
central  telegraph  line,  which  had  then  been  stretched  rijrht  across 
the  continent.  The  account  of  his  last  journey  contains  an 
appendix  by  Mueller  of  the  plants  collected. 

Mr.  Thomas  Elder  most  patriotically  fitted  out  three  expedi- 
tions, and  after  having  introduced  121  camels,  started  Colonel  P.  E. 
Warburton  from  Adelaide  in  1872.  The  spirit  of  exploration, 
which  had  started  the  remarkable  expeditions  of  Roe,  Lefroy  and 
Hunt,  having  now  been  greatly  encouraged  by  Governor  Weld, 
through  whom  the  Messrs.  J.  and  A.  Forrest  had  successfully 
pushed  their  explorations  further  and  further  into  the  waste  of 
salt  swamps  which  filled  the  centre  of  the  continent ;  after 
suffering  gre^t  hardships  Warburton  was  only  just  able  to  reach 
Rooburne  on  his  way  to  Perth,  after  picking  the  bones  of  his  last 
camel.  His  health  was  so  greatly  broken  that  he  could  do  little  to 
assist  the  publication   of  the  account  of    his   expedition.     Dr. 
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Trimen,  of  the  botaniccJ  department  of  the  British  Museum, 
dealt  with  the  plants  collected  by  him. 

Between  1872  and  1876,  Ernest  Giles  conducted  five  expeditions, 
in  the  last  of  which  he  crossed  the  continent  from  Perth  to 
Melbourne,  and  in  all  collected  many  thousands  of  plants  which, 
however,  with  the  exception  of  those  of  the  first  two  expeditions, 
were  lost.  Those  saved  were  classified  and  named  by  Mueller, 
and  included  in  an  appendix  to  Giles*  book,  "  Australia  Twice 
Traversed." 

The  botanical  map  of  Australia,  so  to  speak,  having  now  been 
fairly  well  drawn  and  filled  up,  with  the  exception  of  spaces  here 
and  there  left  to  be  dealt  with  by  future  workers,  it  is  not  necessary 
to  go  laboriously  into  the  accounts  of  all  botanical  discoveries 
which  have  followed  those  before-mentioned,  with  the  exception 
of  one  which  will  be  mentioned  later  on  ;  but  it  seems  fitting  to 
mention  a  few  of  the  late  botanical  workers  of  Australia,  among 
whom  the  first  name  which  suggests  itself  to  me  is  that  of  the 
Rev.  Dr.  WooUs,  who  was  a  most  energetic  and  enthusiastic 
worker,  was  persistent  in  his  endeavours  to  popularize  botanical 
studies,  and  always  willing  to  advise  and  assist  others. 

Among  many  minor  publications,  he  was  the  author  of  three 
or  four  small  works,  which  have  been  found  exceedingly  useful. 
One  of  the  persons  who  worked  with  him,  and  was  devoted  to  the 
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and  these  were  accompanied  by  very  complete  botanical  descrip- 
tions. The  drawings  were  mostly  by  himself,  but  in  some  he  was 
ably  assisted  by  Mr.  A.  J.  Stopps.  Fitzgerald  generously  allowed 
the  Government  to  publi.sh  his  work  under  the  name  of  **  Austra- 
lian Orchids/'  without  any  remuneration  to  himself,  and  piloUni 
it  through  the  press  to  the  extent  of  the  first  volume  and  four 
more  parts,  when,  to  the  great  regret  of  his  friends  and  all  lovers 
of  botany,  he  died  in  1892. 

One  further  part  was  afterwards  published,  with  the  able 
assistance  of  Mr.  Henry  Deane,  M.A.,  F.L.8.,  En^ineer-in-Chief 
for  Railways,  and  Stopps  ;  but  the  difficulty  of  carrying  <in 
the  work,  without  the  help  of  the  author,  was  found  to  l>e  innuper- 
able,  and  the  residue  of  the  money,  voted  by  Parliament,  was 
devoted  to  the  preparation  and  publication,  through  Mr.  J.  H. 
Maiden,  F.L.S.,  Curator  of  the  Botanical  GardenH,  Sydney, 
assisted  by  Mr.  W.  S.  Campl>ell,  F.L.S.,  of  Hcven  parts  of  an 
elegant  little  book  called  "The  Flowering  Plantn  and  F«*rnH  .»f 
Australia.'' 

In  1892,  the  Governments  of  Queensland,  New  South  Wales, 
Victoria,  and  South  Australia,  extended  their  patronage  of 
botany  to  a  new  branch,  and  published  at  their  joint  cost  Dr. 
M  C.  Cooke's  **Handlx>ok  of  Australian  Fungi,"  which  was 
illostrated  with  36  coloured  plates. 

The  nature  of  the  vegetation  of  Queensland  seems  Ut  havf 
greatly  encouraged  botanical  research,  for  there  have  always  l)een 
a  considerable  number  of  enthusiasts  there.  Besides  Bailey,  I 
may  mention  Mr.  John  F.  Shirley,  B.  Sc..  who,  during  15  years 
preceding  1893,  had  gathered  and  mounted  2,500  species  of 
plants,  being  about  half  of  the  known  flora  of  the  c<iuntr}':  also 
the  late  Dr.  Joseph  Bancroft,  M.D,  whrjse  merJical  proclivities 
encouraged  him  to  investigate  the  chemical  proprtifs  of  plants, 
Mid  who  was  then  sanguine  of  success  in  the  preparation  of  a 
valuable  ophthalmic  remedy  fnjm  DntMpittin  mifoporoul^M,  from 
which  a  drug,  at  one  time  worth  o\er  one  hundred  f>o<inds  an 
ounce,  waM  producible. 
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Dr.  Thomas  L.  Bancroft,  the  son  of  Dr.  Joseph  Bancroft, 
appears  to  have  followed  in  his  father's  footsteps. 

In  Victoria,  too,  the  study  of  botany  has  been  greatly  en- 
couraged by  Mueller  and  the  numerous  publications  from  time  to 
time  issued  under  his  authorship,  but  New  South  Wales,  South 
and  Western  Australia  and  Tasmania  have  not  been  far,  if  at 
all,  behind. 

I  cannot  here  refrain  from  mentioning,  in  terms  of  the  highest 
commendation,  two  books  published  by  the  Department  of 
Agriculture  of  New  South  Wales,  under  the  authorship  of  Mr. 
Fred.  Turner,  F.L.S.,  F.R  H.S.,  who  succeeded  Mueller  as  con- 
sulting botanist  to  Western  Australia:  "The  Forage  Plants  of 
Australia"  and  "Australian  Grasses."  These  books  have 
attracted  most  favourable  notice  in  many  parts  of  the  world, 
have  led  to  the  cultivation  of  Australian  forage  plants  and 
grasses  in  many  foreign  places,  and  have  induced  persons, 
interested  in  pastoral  pursuits,  to  devote  their  attention  to  our 
native  pasturage,  instead  of,  as  heretofore,  endeavouring  to 
supersede  it  by  imported  and  unacclimatised  plants,  generally 
worthless  and  often  absolutely  injurious. 

The  only  other  Australian  book,  and  that  a  small  and  unpre- 
tentious one,  which  I  shall  mention  here,  is  "  Australian  Botany, 
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plants  (27  of  them  being  from  Botany  Bay),  and  contains 
Solander's  original  descriptions  and  the  habitats  of  the  plants 
figured. 

As  it  had,  for  some  years  past,  been  thought  desirable  by 
scientific  men,  that  a  thorough  examination  of  Central  Australia 
should  be  made  by  experts,  Mr.  W.  A.  Horn,  in  a  most  noble 
spirit  of  patriotism,  agreed  to  pay  all  the  necessary  expenses  of 
fitting  out  an  expedition  to  the  McDonnell  Ranges,  now  known 
as  the  Larapintine  region,  to  be  conducted  by  leading  men  from 
the  various  colonies. 

The  expedition,  consisting  of  16  men,  26  camels  lent  by  the 
South  Australian  Crovernment,  and  two  horses,  started  in  May, 
1894,  accompanied  part  of  the  way  by  the  noble-minded  patron, 
who,  after  satisfying  himself  that  everything  was  working 
smoothly,  returned  on  his  lonely  ride  of  1,000  miles  to  Adelaide. 

No  expedition  had  ever  been  fitted  out  so  thoroughly,  or 
managed  so  carefully  and  with  so  little  discomfort  to  itvS  meinl)ers, 
each  of  whom  worked  so  enthusiastically  at  the  branch  under  his 
particular  charge,  that  the  result^s  as  a  whole  were  far  more 
important  than  thase  obtained  by  any  former  expeiiition  ;  but 
no  vestiges  of  the  archaic  flora  or  fauna,  which  it  had  l)een  thought 
possible  might  still  exist  there,  could  be  found.  The  lK)tanical 
report  of  the  work  of  the  expedition  was  pn»pare<l  by  Professor 
Ralph  Tate,  F.L.S.,  F.Ct.S.,  who,  however,  discovere<l  little  that 
was  absolutely  new :  the  volumes,  containing  the  whole  of  tin* 
reports,  were  edited  by  Profes.sor  Baldwin  Spencer,  M.A.  Tlie 
number  of  species  of  plants,  known  previously  to  the  expedition, 
to  inhabit  the  Larapintine  region,  was  502,  and  that  has  now 
l)een  increased  to  614. 

Space  and  time  will  not  permit  me  to  mentiiHi  nunil)ers  of 
zealous  lx>tani8ts,  in  all  the  Australian  colonies,  who  havt* 
rl« voted  themselves  to  the  furtherance  of  the  intt»rests  of  Iwtany, 
but  I  propose  to  conclude  by  giving  shortly  such  {varticulars  as 
I  have  l)een  able  to  obtain  with  respect  to  the  various  l)otanical 
(establishments  maintained  at  each  of  the  Australian  capitals. 
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Sydney. 

Naturally,  Sydney  was  the  first  place  in  Australia  where 
public  Botanical  Gardens  were  established,  but  there  seems  to  he 
a  little-  haziness  about  the  time  at  which  this  was  done. 

In  1788,  Governor  Phillip  reported  that  he  had  16  acres  of 
land,  situated  in  the  neighbourhood  of  Sydney  Cove  (t.«.,  at  Farm 
Cove),  under  cultivation  on  the  public  account,  and  in  "  Tench's 
Complete  Account  of  the  Settlement  at  Port  Jackson,"  published 
in  1793,  it  is  stated  that,  contiguous  to  Sydney  (no  doubt  at 
Farm  Cove),  Phillip  had  established  a  Government  farm,  at  the 
head  of  which  a  competent  person  of  his  own  household  was 
placed,  with  convicts  to  work  under  him;  hence  the  name  of 
"  Farm  Cove  "  superseding  the  aboriginal  name  of  "  Wockanna- 
gully."  It  was  probably  here  that  the  first  attempt  at  cultivation 
in  the  Colony  was  mckde,  but  most  of  the  farms  (among  which 
was  that  at  Farm  Cove)  were  successively  abandoned. 

In  1790,  Phillip  is  said  to  have  given  to  Nicholas  Devine 
permission  to  occupy  part  of  what  is  known  as  "  the  lower 
garden,"  which  must  have  been  the  land  before  mentioned,  for 
the  purpose  of  establishing  a  farm  :  the  lease  was  afterwards 
cancelled,  and,  in  1794,  some  land  at  Newtown  granted  to  Devine 
by  way  of  compensation,  and  the  land  leased  to  him  then  Ijecame, 
and  continued  for  a  long  time  to  be  known  as,  "  The  Government 
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visited  Swan  River  in  1826-7,  Moreton  Bay  in  1828,  and  afterwards 
Tasmania,  and  wrote  excellent  accounts  of  the  vegetation  of  those 
districts.  Although  the  name  of  Fraser.  as  Colonial  Botanist,  was 
included  in  the  list  of  members  of  Oxley's  first  expedition, 
published  in  the  appendix  to  his  book,  as  a  document  enclosed  in 
Governor  Macquarie's  instructions  to  him,  it  is  stated  in  a 
biographical  notice  of  Allan  Cunningham,  contained  in  Hooker's 
**  Journal  of  Botany,"  that  he  met  Fraser  (for  the  first  time  ?)  at 
the  depot  established  on  the  Lachlan  River,  and  that  Fraser  was 
attached  to  the  expedition  for  the  purpose  of  collecting  for 
Lord  Hathurst. 

In  1829,  the  boundaries  of  the  land  reserved  for  the  Gardens, 
«kc.,  were  notified  ;  they  included,  not  only  the  site  of  the  present 
Gardens,  but  also  the  outer  Domain,  the  Garden  Palace  grounds, 
the  present  Government  House  grounds,  Benndong  Point 
where  Fort  Macquarie  now  stands,  the  site  of  the  old 
CJovernment  House,  the  Circular  Quay,  Obelisk  Square,  and 
what  are  now  called  Hyde,  Phillip,  and  Cook  Parks.  The 
nucleus  of  the  Gardens  was  then  in  existence,  but  a  not  incon- 
siderable portion  of  the  reserved  land  was  little  more  than  a 
preserve  for  "Five-Corners"  (Styphdia  viridis)  and  "G^ebungs" 
{Persoonia  lanceolata)^  and  the  public  were  only  admitted  on 
sufferance. 

Fraser  died  in  1831,  when  John  McLean  became  acting-super- 
intendent until  the  arrival  in  1833,  and  also  after  the  death,  of 
Richard  Cunningham,  who  had  been  appointed  in  Fraser's  place, 
and  who  was  murdered  by  the  blacks  in  1835. 

Mr.  Robinson,  on  the  recommendation  of  the  Macarthurs  of 
Camden,  was  then  appointed  temporarily,  until  Allan  Cunning, 
ham  UH)k  his  brother's  place  in  1837  ;  but  Allan  Cunningham 
resigned  in  the  same  year  and  died  in  1839. 

In  1S40,  Mr.  John  Anderson,  lx>taniHt  to  King's  expedition  to 
South  America,  Ac.,  was  appointed  suptTin tendon t,  and  miwle 
considerable  collections  in  the  neigh l)our hood  of  Sydney. 

On  the  death  of  Anderson  in  1842,  Mr.  James  Kidd  was 
placed  temporarily  in  charge ;  at  this  time  the  Gardens  were  under 
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the  management  of  the  trustees  of  the  AustrcJian  Museum,  the 
Macarthurs,  the  McLeays,  and  the  Kings  being  represented  on 
the  Board.  These  gentlemen  recommended  Mr.  John  Came 
Bidwill,  who  was  appointed  Curator  and  duly  installed.  Although 
the  Home  Government  claimed  the  right  of  appointment, 
they  would  probably  have  approved  of  Bid  will,  but,  before  the 
news  of  his  appointment  reached  home,  the  nomination  by  Dr. 
Lindley  of  Mr.  Charles  Moore  had  been  approved,  to  the  great 
annoyance  of  Sir  William  Hooker,  Director  of  the  Royal  Botanical 
Gardens  at  Kew,  who  claimed  the  right  to  be  consulted,  although 
he  had  no  objection  to  Moore  personally,  and  became  afterwards 
very  friendly  with  him.  Moore,  having  been  allowed  time  to  pay  a 
farewell  visit  to  his  friends,  did  not  arrive  in  Sydney  till  1847. 

Bidwill's  friends,  including  Sir  Stuart  Alexander  Donaldson, 
were  very  angry  at  his  being  ousted,  and  the  trustees  of  the 
Museum  retired  from  the  management  of  the  Gardens.  Donaldson, 
with  the  view  of  starving  Moore  out,  moved  the  reduction  of  the 
annual  parliamentary  vote  for  the  maintenance  of  the  Gardens 
to  £150.  Having  failed  in  this,  he  tried  to  get  them  cut  up 
and  sold  in  allotments,  and  fortunately  failed  in  this  also. 

Moore,  during  his  tenure  of  office  for  nearly  half  a  century, 
remodelled  the  greater  part  of  the  Gardens,  and  made  so  many 
alterations,  additions,  and  improvements,  that  he   may  well  be 
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Besides  other  rooms,  it  contains  foar,  which  each  measure  40  feet 
by  30  or  upwards,  and  is  fitted  up  with  all  necessary  case»  tor  the 
storage  and  display  of  dried  plants  and  their  produces  botanical 
books,  ^c;  the  number  of  specimens,  now  auKNinting  to  upm*anis 
of  8,0u0,  is  still  increasing. 

Since  the  preparation  of  this  address  the  collections  have  been 
thrown  open  for  the  use  of  the  public^  and  students  of  Australian 
botany  will  find  it  well  worth  their  while  to  visit  the  building, 
not  only  casually,  but  systematically. 

The  area  of  the  Oardens.  without  taking  the  outer  Domain  into 
aooount,  is  now  93  acres. 

Brisbane. 

In  1828.  Fraser  was  sent  from  Sydney  to  establish  a  Bi>tanical 
Garden  for  Brisbane,  and  selected  a  site  containing  42  acres  on 
the  north  bank  of  the  River  Brisbane.  Fraser  managed  the  Garden 
until  1855,  when  Sir  R.  R.  Mackenzie,  Mr.  William  Augustine 
Duncan,  after  ward*?  Collector  of  Customs  in  Sydney,  and  Mr. 
T.  Jones,  were  appointed  a  committee  of  management,  and 
Mr.  Walter  Hill,  Colonial  Botanist  and  Superintendent.  Hill 
took  a  great  deal  of  interest  in  the  indigenous  and  foreign 
tropical  and  sub-tropical  vegetation,  and,  from  1874,  had  tha  able 
assistance  of  Mr.  Fred.  Turner,  until  he  became  manager  i>f  the 
Acclimatization  Society's  Gardens,  Bowen  Park,  in  1879. 

The  climate  being  suitable,  these  gentlemen  made  the  Garden 
quite  unique  in  its  beauty,  enchani^ed  by  no  less  than  40  species 
of  magnificent  palms  thoroughly  acclimatized,  by  gorgeous  flower- 
ing trees  and  shrubs,  by  a  grand  avenue  of  bunyas  running  along 
the  bank  of  the  river,  and  by  handsome  sub-tropical  indigenous 
trees,  collected  by  them  from  the  rich  senilis  alxiunding  in  the 
Colony  ;  but,  notwithstanding  the  daily  growing  beauty  of  the 
place,  an  attempt  was  made  in  the  early  seventies  to  destn>y  it 
by  extending  the  business  part  of  the  city  over  it ;  this  vandalism 
was  fortunately  averted. 

Hill  retired  in  1881,  when  Mr.  James  Pink  was  put  in  charge 
as  head  gardener,  and  was  succeeded  by  Mr.  Cowan,  who  had 
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charge  until  1889,  when  Mr.  Philip  McMahon  was  appointed 
Curator. 

The  great  flood  of  1893,  in  its  haste  to  reach  the  sea,  without 
winding  round  the  Gardens,  swept  across  the  peninsula,  on  which 
they  are  situated,  greatly  damaged  the  noble  bunya  avenue  and 
all  the  lower  portion  of  the  grounds,  landed  the  Grovernment  gun- 
boat in  their  midst,  and  left  the  place  in  a  most  deplorable  state: 
a  second  flood  carried  the  gunboat  back  into  the  rirer,  but,  of 
course,  otherwise  increased  the  general  desolation,  from  which, 
however,  the  place  has  since  entirely  recovered. 

One  of  the  features,  which  greatly  p)opularises  the  gardens,  is  a 
beautiful  kiosk,  where  morning  bathers  can  obtain  excellent 
breakfasts,  and  ladies  give  delightful  al  fresco  tea  parties  in  the 
afternoon. 

McMahon  has  continued  enthusiastically  to  carry  out  the  idea 
of  making  the  Gardens,  which  now  cover  about  37  acres,  as  nearly 
ideally  tropical  as  the  climate  will  allow. 

Melbourne. 


In  1842,  Mr.  Hoddle,  Surveyor-General  of  Port  Phillip  (now 
Victoria),  was  instructed  to  survey  50  acres  of  land  in  Melbourne, 
including  the  site  of  the  present  Spencer-street  railway  station, 
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acclimatisation,  and  distribution  of  exotic  plants,  and  the  culti- 
vation of  timber  trees,  have  made  the  Adelaide  Gardens  not  only 
p>opular,  but  of  considerable  value  to  the  Colony  generally.  All 
the  Curators  seem  to  have  been  endued  with  such  a  spirit  of  zeal 
and  energy  as  enabled  them  to  overcome  the  difficult  nature  of 
the  climate,  under  which  they  were  obliged  to  carry  on  their 
operations. 

Schomburgk  died  in  1891,  and  Mr.  Maurice  Holtze,  F.L.S., 
then  Superintendent  of  the  Botanical  Garden  at  Port  Darwin, 
was  app>ointed  in  his  place. 

The  area  of  the  Adelaide  Gardens,  •  including  the  adjoining 
Botanical  Park,  which  is  managed  Under  the  same  trust,  is  about 
130  acres. 

Perth. 

The  Botanical  Gardens  of  Perth  adjoin  the  beautiful  Govern- 
ment House  Domain,  and  are  managed  by  Mr.  Daniel  Feakes  as 
Curator.  Mueller  was,  up  to  the  time  of  his  death,  Consulting 
Botanist,  and  Mr.  Fred.  Turner  was  app>ointed  to  succeed  him. 
Dr.  A.  Morrison  is  Botanist  to  the  Bureau  of  Agriculture. 

HOBART. 

The  Botanical  Gardens  of  Hobart  arc  situated  on  the  bank  of 
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